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EXECUTIVE SUMMARY

Tetra Tech, Inc. (Tetra Tech) prepared this baseline human health risk assessment (BHHRA) to
support the remedial investigation (RI) being performed at the Foster Wheeler Energy
Corporation (FWEC)/Church Road Trichloroethene (TCE) Site (the Site). The BHHRA assessed
the potential risks to human health for current and potential future individuals posed by exposure
to various chemicals within environmental media at the Site and surrounding areas. The
BHHRA was conducted in accordance with the current guidance and protocols for the
preparation of risk assessments published by U.S. Environmental Protection Agency (USEPA)
Headquarters and USEPA Region 3 as defined in the Work Plan pursuant to Section 9.1(b) of the
Administrative Settlement Agreement and Order on Consent for Remedial
Investigation/Feasibility Study, Docket No. CERC-03-2009-0061DC (Tetra Tech, 2010).

The Site is located in Luzerne County, PA. The BHHRA defined and evaluated four potential
exposure areas (PEAs) in order to more clearly delineate and assess the potential risks to human
health from the presence of constituents of concern without regard to their source. Two of these
PEAs are part of the Site:

• The former FWEC Facility encompasses approximately 105 acres and is located in the
northeastern portion of the Site in the Crestwood Industrial Park in Mountain Top
(Wright Township), approximately 5 to 6 miles south of Wilkes-Barre, PA; and

• The Church Road TCE Site, including the Affected Area, as defined in the Administrative
Settlement Agreement and Order by Consent for Removal Response Action for the
FWEC/Church Road TCE Site, dated August 29, 2005, Docket No. CERC-03-2005-
0349DC (2005 Order). The Affected Area extends from east to west along Church Road
and Watering Run, is approximately 295 acres in size, and is generally located south and
southwest of the former FWEC Facility.

The third PEA is Watering Run and its tributaries, a surface drainage feature that includes the
stream, banks, and adjacent groundwater seeps that originates at the southern portion of the
former FWEC Facility and flows down-hill past the SIPs and through the Affected Area.

The fourth PEA is the Surrounding Industrial Properties (SIPs) area, which lies in between the
former FWEC Facility and the Affected Area and includes eight industrial properties in the
Crestwood Industrial Park.

The soil, groundwater, sediment, surface water, and air (including indoor air, outdoor air and soil
gas or sub-slab vapor) were sampled at multiple locations within the PEAs, as applicable, to fill
the data gaps that had been identified relative to the performance of the Remedial
Investigation/Feasibility Study (RI/FS). Sampling results were initially screened against
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conservative, risk-based screening levels, and contaminants of potential concern (COPCs) were
identified relative to the exposure media highlighted by the conceptual site models (CSMs) for
potential exposures developed for each PEA. Conservative exposure point concentrations
(EPCs) were established for each COPC for each exposure medium in the four PEAs. These
EPCs were combined with site-specific exposure scenarios, chemical intake models, and toxicity
values using methods defined by USEPA to calculate potential carcinogenic and non-
carcinogenic risks associated with present and future use reasonable maximum exposure (RME)
scenarios. The quantitative risk levels were separately summed across the set of complete and
potentially complete exposure pathways and across COPCs for each exposure medium for each
receptor. These total exposure risk levels were then compared to the threshold USEPA Excess
Lifetime Cancer Risk (ELCR) (i.e., 1E-04) and the USEPA non-cancer hazard index (HI)
threshold (i.e., 1.0). Table ES-1, presented at the end of this Executive Summary section,
summarizes the cancer and non-cancer risks calculated for the current and potential future
receptors evaluated in the BHHRA for projected risks that exceeded the cancer or non-cancer
risk thresholds. Potential vapor intrusion risks were evaluated for the former FWEC Facility and
the Affected Area using established USEPA assessment guidelines and protocols.

Former FWEC Facility

Potential health risks above target thresholds were identified for the former FWEC Facility with
respect to potential future exposures to (refer to Table ES-1):

• TCE in groundwater that is hypothetically consumed by a potential future commercial
worker;

• TCE in the soil that is directly contacted by a potential future commercial;
• TCE and several other volatile contaminants in indoor air inhaled by a potential future

commercial worker conducting activities in an on-site building impacted by volatiles
released from contaminated groundwater (assuming appropriate mitigation measures
were not incorporated into the new structure);

• TCE in shallow groundwater that could be directly contacted by a potential future
construction/utility worker;

• TCE in the soil by a potential future construction/utility worker (especially in the MIP1
Area);

• TCE, other volatiles and some inorganics in the soil and groundwater (if used for
domestic supply) by hypothetical future child and adult residents; and

• Carcinogenic PAHs in the wastewater treatment retention pond (WWTP) sediment that
could be directly contacted by a hypothetical future child resident.

The analysis also showed that if a current trespasser were to spend all of his/her time in the
MIP1 Area and be exposed only to the surface soil there (in contrast to accessing and contacting
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the surface soil over the entire former FWEC Facility) exposure to TCE in the soil would lead to 
projected non-cancer risks above the target threshold.  
 
Affected Area 
 
Potential current health risks were identified for the Affected Area residents and commercial 
workers only if the shallow groundwater were to be used as a drinking water supply for the 
homes and businesses.  These potential risks were associated with TCE, acrolein and iron in the 
groundwater. However, this potential exposure pathway has effectively been precluded by the 
connection of virtually every residence and business to the municipal water system, as well as by 
deed restrictions prohibiting the use of groundwater by nearly all of the property owners within 
the Affected Area.  At one residence where connection to the municipal water system was 
refused, the installation of a point-of-use groundwater treatment system mitigates this potential 
risk. However, a potential future groundwater ingestion risk will remain as long as contaminated 
groundwater is present in the Affected Area at concentrations above drinking water standards. 
 
A comprehensive VI evaluation was performed at the residences and public buildings within the 
Affected Area that were identified in the Work Plan as having the greatest potential for VI based 
on an assessment of the distribution and measured concentrations of TCE in the groundwater 
beneath the Affected Area at that time.  Sampling of some combination of the shallow 
groundwater, sub-slab vapor or soil gas from beyond the building foundation, and indoor and 
outdoor air was specified in the Work Plan as the methods for performing the VI investigation at 
these selected locations.  The RI sampling results for VI were collectively evaluated at each 
sampled location using a three-step tiered process to determine whether the measured indoor air 
contaminant levels of any constituents could be due to VI from the underlying groundwater and 
whether they are present at levels that might pose an inhalation risk above conservative 
regulatory risk-based thresholds.  The VI investigation approach that was employed was 
reviewed and approved by USEPA prior to implementation.  This evaluation considered multiple 
lines of evidence and concluded that the levels of TCE measured in 2010 at the two residences 
associated with unique hydrogeologic and/or subsurface conditions (i.e., residential construction 
on the site of a natural spring and a leaking former well pump flooding the material beneath the 
foundation slab of another residence) could pose an unacceptable human health inhalation risk 
due to VI.  However, active soil depressurization (ASD) systems were installed at both of these 
residences (i.e., Location 11 at 175 Church Road and Location 16 at 194 Church Road, see Table 
D-2) in 2011 following the 2010 sampling event and analyses to mitigate the potential risks.  
Operation of these mitigation systems effectively eliminates this potential exposure pathway at 
these locations.  More description of the unique hydrogeologic and/or subsurface conditions is 
presented in Section 3.5.2 of the RI Report.  The data and VI analysis for the Affected Area did 
not indicate a basis for similar VI risk to exist at other locations. 
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Based on approximately 10 years of groundwater data from groundwater monitoring wells and
VI investigation sampling, the extent of the contaminant plume in the Affected Area is stable and
the contaminant concentrations have declined over time due to the continuing operation of the
Groundwater Extraction and Treatment System (GETS) at the former FWEC Facility and natural
attenuation processes that are reducing the concentrations of many of the contaminants. In
addition, the closure and cessation of pumping at the former private wells in the Affected Area
has reduced the induced migration of groundwater toward the residences. This also has led to a
reduction in the concentrations of volatile groundwater contaminants beneath the structures and a
corresponding reduction in the potential VI at these locations. These ongoing activities and
natural processes are expected to lead to further declines in the concentrations of the shallow
volatile organic compound (VOC) groundwater contaminants in the Affected Area, and a further
reduction in the potential for VI at these locations in the future. Based on the downward trend in
contaminant concentrations and the installation and operation of the VI mitigation systems at the
two residences associated with the unique subsurface conditions that increased the localized
potential risk associated with VI, the current VI health risks for the Affected Area via the indoor
air exposure pathway have been mitigated. However, a potential future VI risk will remain as
long as the groundwater in the Affected Area is impacted by volatile organic compounds.

Watering Run

No current health risks were identified for individuals currently accessing the Watering Run
PEA. However, there is the potential for direct contact exposure and risk to manganese in the
sediments by a future construction worker if:

1. an extensive construction or re-development project were to be undertaken along
Watering Run that would both require the most impacted sediments to be handled for an
extended period of time; and

2. the construction workers would not use common personal protective equipment or
implement routine best practices to limit exposure to the impacted sediments.

The potential risks in that scenario were primarily associated with exposure to manganese in the
sediment, not TCE.

SIPs

Two potential health risks were identified for the SIPs PEA relative to the local groundwater.
The first was associated with the hypothetical consumptive use of the groundwater (i.e., used for
drinking water and/or general commercial or residential use). However, these potential
exposures are unlikely to occur because these businesses also are connected to the municipal
water supply and the local groundwater is not used now, or is it likely to be used for those
purposes in the future. The second highlighted potential risk was associated with the possible
direct contact exposure to TCE in the shallow groundwater by a future construction/utility
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worker performing excavation on one of the properties impacted by the TCE plume at a location
where the depth to impacted groundwater was relatively shallow.

The USEPA-approved RI/FS Work Plan did not require a targeted VI investigation for the SIPs.
As a result, the data collected during the RI investigations, which included data relevant to the
assessment of potential health risk relative to VI at the SIPs where TCE has been detected in the
groundwater, was insufficient to perform a conclusive quantitative VI analysis for those SIPs.
Based on the data collected during the RI investigation, structures associated with three
particular SIPs (i.e., Bergen Machine, Certain Teed Corporation and, possibly, Fabri-Kal) may
be located within 100 feet of the TCE groundwater plume migrating from the former FWEC
Facility rather than being affected by localized sources.
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Table ES-1
Summary of BHHRA Risks and Hazards Exceeding the Cancer or Non-Cancer Risk Thresholds (Bolded)

FWEC/Church Road TCE Site
Mountain Top, Luzerne County, Pennsylvania

Receptor Media
Total ELCR for
Media/Exposure

Point

COPC
Driver(s) With

Individual
ELCR

> 1E-04

Total HI for
Media/Exposure

Point

COPC Driver(s) With
Individual HI > 1

FORMER FWEC FACILITY

 Current Receptors (That May Not Also Be Potential Future Receptors)

No Exceedances (based on average exposure concentrations)

 Current and Potential Future Receptors

No Exceedances

 Potential Future Receptors

Commercial Worker Groundwater 1.2E-04 TCE 6.4 TCE

Soil 1.5E-05 4.23 TCE
Vapor Intrusion from
Groundwater 5.2E-04 1,1-DCA 65 1,1,1-TCA, 1,1,2-TCA,

1,1 DCE, naphthalene, TCE

Total for Commercial Worker 6.5E-04 75

Construction/Utility Worker Groundwater 3.4E-06 28 TCE

Soil 1.2E-06 5.1 TCE (MIP1)

Former Retention Pond Sediment 6.3E-05 0.48

Total for Construction/
Utility Worker 6.8E-05 34

 Hypothetical Future Receptors
Hypothetical Resident ï Child

(Area Zoned Industrial) Groundwater 4.7E-04 Chromium (as
Cr VI), TCE 99 iron, manganese, TCE

Soil 7.1E-05 TCE (MIP1) 22 1,1,2-TCA, TCE, cobalt

Former Retention Pond Sediment 1.2E-04 PAHs 0.03

Vapor Intrusion from
Groundwater 5.4E-04 1,1-DCA 272

1,1,1-TCA, 1,1,2-TCA, 1,1
DCE, , mercury, naphthalene,

PCE, TCE, xylenes

Subtotal for Child 1.2E-03 393

Hypothetical Resident ï Adult
(Area Zoned Industrial) Groundwater 5.3E-04 Chromium (as

Cr VI), TCE 63 cyanide, iron, manganese, TCE

Soil 3.2 E-04 TCE (MIP1) 17 TCE

Former Retention Pond Sediment 1.9E-05 0.005

Vapor Intrusion from
Groundwater 2.3E-03

1,1,2-TCA, 1,1-
DCA,

naphthalene,
TCE

272
1,1,1-TCA, 1,1,2-TCA, 1,1
DCE, mercury, naphthalene,

PCE, TCE, xylenes

Subtotal for Adult 3.1E-03 353

Total for Resident 4.3E-03 Not Applicable
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Table ES-1 (continued)
Summary of BHHRA Risks and Hazards Exceeding the Cancer or Non-Cancer Risk Thresholds (Bolded)

FWEC/Church Road TCE Site
Mountain Top, Luzerne County, Pennsylvania

Receptor Media
Total ELCR for
Media/Exposure

Point

COPC
Driver(s) With

Individual
ELCR

> 1E-04

Total HI for
Media/Exposure

Point

COPC Driver(s) With
Individual HI > 1

AFFECTED AREA

 Current Receptors (That May Not Also Be Potential Future Receptors)

Resident ï Child/Adult Vapor Intrusion from
Groundwater

Locations #11
(175 Church
Road) and #16
(194 Church

Road)
[Already
Mitigated]

TCE

Locations #11
(175 Church
Road)and #16
(194 Church

Road)
[Already
Mitigated]

TCE

 Potential Future Receptors (Already Mitigated)

Resident ï Child
Groundwater
(Assuming Drinking and Domestic
Use That Is Not Allowed)

2.5E-05 6.7 iron, acrolein, TCE

Resident ï Adult
Groundwater
(Assuming Drinking and Domestic
Use That Is Not Allowed)

2.7E-05 94 Acrolein, TCE

Total for Resident 5.2E-05 Not Applicable

Commercial Worker
Groundwater (Assuming Drinking
and Commercial Use That Is Not

Allowed)
4.9E-06 1.1 none

Total for Commercial Worker 4.9E-6 1.1

WATERING RUN AND TRIBUTARIES

 Current and Potential Future Receptors

No Exceedances

 Potential Future Receptors

Construction/Utility Worker Stream Sediment 8.8E-07 3.4 manganese

Total for Construction/
Utility Worker 8.8E-07 3.4

SURROUNDING INDUSTRIAL PROPERTIES

 Current and Potential Future Receptors

Commercial Worker
Groundwater (Assuming Drinking
and Commercial Use That Is Not

Allowed)
1.2E-05 3.7 manganese, TCE

Total for Commercial Worker 1.2E-5 3.7

Construction/Utility Worker Groundwater 3.2E-07 2.2 TCE

Total for Construction/
Utility Worker 3.2E-07 2.2
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Table ES-1 (continued)
Summary of BHHRA Risks and Hazards Exceeding the Cancer or Non-Cancer Risk Thresholds (Bolded)

FWEC/Church Road TCE Site
Mountain Top, Luzerne County, Pennsylvania

 Hypothetical Future Receptors

Hypothetical Resident ï Child
(Area Zoned Industrial)

Groundwater
(Assuming Drinking and Domestic
Use That Is Not Allowed)

5.1E-05 23 iron, manganese, TCE

Subtotal for Child 5.1E-05 23

Hypothetical Resident ï Adult
(Area Zoned Industrial)

Groundwater
(Assuming Drinking and Domestic
Use That Is Not Allowed)

6.0E-05 19 manganese, TCE

Subtotal for Adult 6.0E-05 19

Total for Resident 1.1E-04 Not Applicable
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1.0 INTRODUCTION

1.1 Purpose of the Baseline Human Health Risk Assessment

This baseline human health risk assessment (BHHRA) was performed to assess the current and
future risks to human health posed by potential exposure to various chemicals within
environmental media impacted by past operations at the Foster Wheeler Energy Corporation
(FWEC)/Church Road Trichloroethene (TCE) Site (the Site). The BHHRA was conducted as
part of the overall Remedial Investigation (RI) for the Site in accordance with the Settlement
Agreement. The BHHRA addressed the potential exposures and risks to public receptors relative
to impacted soil, groundwater, sediments, surface water, and indoor air related to the past release
or possible future release of contaminants from the Site. This assessment included a specific
evaluation of potential vapor intrusion (VI) to current or future potentially occupied buildings
associated with the former FWEC Facility and the Affected Area. The BHHRA was conducted
in accordance with the current guidance and protocols for the preparation of risk assessments
published by U.S. Environmental Protection Agency (USEPA) Headquarters and USEPA
Region 3 as defined in the ñFinal Remedial Investigation/Feasibility Study Work Plan for the
Foster Wheeler Energy Corporation/Church Road TCE Site ï Mountain Top, Pennsylvania
18707ò pursuant to Section 9.1(b) of the Administrative Settlement Agreement and Order on
Consent for Remedial Investigation/Feasibility Study, Docket No. CERC-03-2009-0061DC
(Tetra Tech, 2010).

1.2 Organization of the Report

This BHHRA is organized as described below.

Section 1.0 INTRODUCTION ï This section presents the purpose and objectives of the
BHHRA and the organization of this report.

Section 2.0 PROBLEM FORMULATION AND DATA EVALUATION ï The Problem
Formulation portion of this section presents a brief summary of the Site location
and description, the Site history as it relates to the risk assessment, and the
conceptual site models (CSMs) for potential human exposure to contaminants in
the impacted environmental media at the Site. The Data Evaluation portion of
this risk assessment presents the results of the evaluation of the usability of the
data for the risk assessment and screens the multi-media sampling data to identify
the chemicals of potential concern (COPCs) in the soil, groundwater, sediment,
surface water and indoor air associated with the Site.

Section 3.0 EXPOSURE ASSESSMENT ï This section presents the development of the
exposure point concentrations for the BHHRA for the different exposure media at
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the identified potential exposure points. This section also identifies the exposure
parameters for the receptors associated with the current and reasonably
anticipated future Site uses and activities. These included current and
hypothetical future residents, former FWEC Facility site workers, trespassers,
potential future commercial/industrial workers and construction/utility workers.

Section 4.0 TOXICITY ASSESSMENT ï This section presents the toxicity values used in the
BHHRA to assess the nature and magnitude of the human health effects
associated with potential exposures to the identified cancer and non-cancer
COPCs via ingestion, incidental ingestion, dermal absorption, and inhalation.
This section also discusses a number of special approaches to constituent toxicity
assessment that were required for particular constituents in this BHHRA.

Section 5.0 RISK CHARACTERIZATION ï This section presents the measures of cancer
and non-cancer risk used to assess the risks to the Site receptors, the risk
calculations, and the resulting risk estimates for the various Site receptors, and
identifies any scenarios and constituents exceeding the established regulatory risk
thresholds.

Section 6.0 UNCERTAINTY ANALYSIS ï This section identifies and discusses the
implications of the principal uncertainties associated with the various components
of the BHHRA to provide additional context for the risk estimates.

Section 7.0 SUMMARY AND CONCLUSIONS ï This section presents a brief summary of
the findings of the BHHRA.

Section 8.0 REFERENCES ï This section lists the citations for the sources of information
referred to in this report.

Figures referred to in the report are included in order of reference at the end of the text. The
USEPA standard format Risk Assessment Guidance for Superfund (RAGS) tables are included
in Attachment A. Additional attachments (lettered B through I) contain other materials
supporting the BHHRA and are referenced in the text.
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2.0 PROBLEM FORMULATION AND DATA EVALUATION

2.1 Site Location and Description

The Site is located in Mountain Top, Wright Township, Luzerne County, PA, approximately 5 to
6 miles south of Wilkes-Barre, PA. The Site consists of the following two areas:

• The former FWEC Facility, an approximately 105 acre property located in the
northeastern portion of the Site at 348 Crestwood Drive, within the Crestwood Industrial
Park Complex; and

• The Church Road TCE Site, including the Affected Area, as defined in the Administrative
Settlement Agreement and Order by Consent for Removal Response Action for the
FWEC/Church Road TCE Site, dated August 29, 2005, Docket No. CERC-03-2005-
0349DC (2005 Order). The Affected Area extends from east to west along Church Road
and Watering Run and is approximately 295 acres in size, and is generally located south
and southwest of the former FWEC Facility.

Figure 2-1 shows the Site layout and the relative positions of the former FWEC Facility and the
Affected Area, as well as the SIPs and Watering Run. Additional details about the Site and
surrounding areas may be found in the RI Report and the prior reports, as referenced.

2.1.1 Former FWEC Facility Property

The northeastern portion of the Site consists of the former FWEC Facility property, which
encompasses approximately 105 acres and is located at 348 Crestwood Drive in the Crestwood
Industrial Park.

2.1.1.1 Current Features

Currently, a small building associated with the active on-site GETS that is operated by FWEC is
located in the southeastern portion of the property. Other structures remaining at the property
from past operations include the former X-Ray Building and a portion of the former Main
Building that was also used for x-ray inspections. None of these structures is now routinely
occupied.

2.1.1.2 Past Features

The structures and facilities that were associated with the former FWEC Facility during FWECôs
occupancy of the property consisted of the Main Building, the X-Ray Building, a wastewater
treatment system (WWTS) located north-northwest of the Main Building, a shot-blast sands
storage area located west of the Main Building, a firebrick and asbestos waste storage building
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located south of the Main Building, an Expended Waste Area (EWA) south of the transformer
station, and a former production well (currently MW-5). A vapor degreaser was located within
the crane way strip at the southern end of the Main Building (see Figure 2-1).

The former sanitary WWTS included a clarifier and a retention/polishing pond, and was located
north-northwest of the Main Building. The clarifier was approximately 20 feet in diameter and
approximately 7.5 feet deep. The polishing pond was generally rectangular in shape and
measured about 140 feet long by 48 feet wide with a maximum depth of approximately 3 feet. A
Pennsylvania Department of Environmental Resources (PADER) permit for construction and
operation of a new sanitary wastewater treatment plant was issued, but FWEC subsequently
abandoned its plans for an on-site wastewater treatment plant and cancelled the permit. The
former FWEC Facility reportedly was connected to the public sewer in 1979 or 1980.

Following transfer of the ownership of the property to Morrison-Knudsen Company (MK) in
1991, MK constructed four new buildings to support its locomotive manufacturing operations.
These buildings are identified as the Wash Building, Shot Blast Building, Prime Paint Building,
and Finish Paint Building. These buildings were constructed with pre-fabricated steel erected on
slab-on-grade foundations.

The locomotives were high-pressure washed over a 10-foot wide by 5-foot deep poured concrete
pit, and the collected wash water generated during this process was treated at the WWTS that
was located within this building prior to discharge to the sanitary sewer system or re-use on-site.
Shot blasting of painted locomotive bodies occurred in the Shot Blast Building, located
southwest of the Main Building. A large shot blasting enclosure and a dust collector for
managing the exhaust air were located inside the building. Painting operations were conducted
at the Prime Paint and Finish Paint Buildings. Each building contained a large painting
enclosure capable of surrounding a locomotive. Locomotives, and later power control units
(PCUs), were painted at each of these buildings.

Smaller buildings also were present to the east of the Finish Paint Building and southwest of the
developed area of the Main Building. These buildings were referred to as the Solvent Building
and Paint Storage Building. These buildings formerly stored solvents and paints, respectively,
and were equipped with metal pan secondary containment and explosion-proof fixtures.

2.1.1.3 Former FWEC Facility Property Subareas Addressed in this Risk Assessment

The five (5) remaining sources of contamination at the former FWEC Facility, which were
further evaluated in this BHHRA as part of this RI were:

1. Former Vapor Degreaser Area (herein referred to as Membrane Interface Probe [MIP]
Area #1);
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2. Former WWTS;
3. Former Shot Blast Area (FSBA);
4. Former EWA; and
5. Area near former Finish Paint Building and Buildings located east of Finish Paint

Building (e.g., Solvent Building and Paint Storage Building) (herein referred to as MIP
Area #2).

2.1.2 Affected Area

The Affected Area extends from east-to-west along Church Road and Watering Run. It is
approximately 295 acres in size, and is generally located south and southwest of the former
FWEC Facility.

2.1.2.1 Current Features

Currently, the Affected Area is primarily a residential area with pockets of homes associated
with either Church Road or South Mountain Boulevard. Going from east-to-west down the hill,
there are two clusters of occupied structures along Church Road and a small development to the
west. A church and school are located at the northeastern corner of the Church Road-South
Mountain Boulevard intersection. Another development is located north of that intersection and
east of South Mountain Boulevard.

2.1.2.2 Past Features

Historically, the Affected Area has been residential and agricultural. A junkyard was located
near the intersection of Church Road and the railroad tracks back in the 1950s. A possible strip
mine may have been located east of Church Road.

2.1.3 Surrounding Industrial Properties (SIPs)

The Crestwood Industrial Park is approximately 1,050 acres in size and is utilized by industries
and manufacturers for mixed industrial use. Eight industrial properties are located within
approximately one quarter-mile of Watering Run, and the majority of these properties are located
between the former FWEC Facility and the Affected Area. These facilities represent the most
proximal SIPs, besides the former FWEC Facility, potentially contributing contaminants via
single or multiple migration pathways to Watering Run and the underlying groundwater hydro-
stratigraphic system. The eight SIPs are (identified per the current occupant of the facility and
street address):

1. CertainTeed Corporation, 1220 Oak Hill Road;
2. Bergen Machine, 1120 Oak Hill Road;
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3. Quaker Oats/Gatorade, 750 Oak Hill Road;
4. Former HPG Warehouse, 1335 Oak Hill Road (building referred to as Cornell #1 in

February 13, 2004 Lease Agreement);
5. I2M, 755 Oak Hill Road;
6. Fabri-Kal, 955 Oak Hill Road;
7. MarChem Northeast, 855 Oak Hill Road; and
8. Cornell Iron Works, 100 Elmwood Road.

These eight SIPs are not part of the Site.

2.1.4 Watering Run

Watering Run is a drainage feature originating at the southern portion of the former FWEC
Facility property. It currently collects and conveys the treated effluent water from the
groundwater extraction and treatment system. The watershed of Watering Run slopes generally
to the southwest, and the stream flows in that direction. Groundwater is the primary recharge
mechanism for Watering Run. Watering Run does not support recreational fishing in this area
based on reconnaissance performed as part of the SLERA. The headwaters of Watering Run and
the groundwater seeps and springs do not support fish because of their very limited, intermittent
flow and shallow depth. Observations of any fish activity were limited to the lower channel of
Watering Run downstream of the Oak Hill Road conduit. Fish were observed only in pool areas
where water depths exceeded 12 inches. Observations recorded during surveys indicated that the
minnow family (Cyprinidae) appeared to be present. Smaller fish species from other families
also may be present. No sport fish were observed.

Watering Run and its tributaries are not part of the Site.

2.2 Site History

The ownership history of the former FWEC Facility property is presented in detail in the RI
Report. A brief summary is provided here to provide context to the BHHRA:

• The former FWEC Facility property is currently owned by Westinghouse Air Brake
Technologies (Wabtec).

• The property was transferred to FWEC from the Wyoming Valley Industrial Building
Fund on January 29, 1953. FWEC ceased operations at the property in 1984.

• On August 22, 1989, the property was transferred from FWEC to MK, a predecessor of
Wabtec. MK and its successors manufactured or remanufactured locomotives, small
PCUs, and flat cars for rail transport of tractor-trailers.
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• MK transferred ownership to Morrison-Knudsen Rail Corporation (MK Rail) on April
18, 1994. MK Rail merged with and into MotivePower Industries on January 1, 1997.
All operations at the facility by MotivePower Industries ceased at this time.

• MotivePower Industries merged with and into Westinghouse Air Brake Company
(WABCO) on November 11, 1999, which subsequently merged with WABCO Merger
Subsidiary, to create Wabtec on December 23, 1999. Wabtec re-initiated operations at
the facility, and the property was used for the warehousing of products (primarily
fiberglass insulation products) by third parties under a lease agreement with Wabtec.

• On-site structures except for the treatment plant were demolished by Wabtec in 2005, and
the rails were removed and/or recycled. No structures remain except for the building
housing the treatment plant.

2.3 Conceptual Site Model

A CSM is a decision-making framework for a human health or ecological risk assessment that is
based on and organizes a variety of site-specific information. It describes sources and receptors
associated with a site and the interactions that potentially link them. A CSM identifies the
current and reasonably anticipated future users of each exposure area, their primary activities, the
exposure media of potential concern, the potential release mechanisms, and the potential
exposure routes and pathways that could result in exposure to contaminants present.

A preliminary CSM was developed and presented in Section 6.0 of the Data Gap Analysis
Report (DGAR) (Tetra Tech, 2009) and was referenced in the Draft Final Work Plan (Tetra
Tech, 2010) to summarize previous investigations and help identify ongoing data needs required
for the RI or a subsequent Feasibility Study (FS). The RI sampling results were combined with
information on the physiography, geology, and hydrogeology of the area to describe the nature
and extent of impacted exposure media and to identify relevant exposure pathways for human
receptors. Based on this information, four potential exposure areas (PEAs) were identified, and
separate CSMs were developed for each. The four PEAs were:

• The former FWEC Facility;
• The SIPs;
• The Affected Area; and
• Watering Run.

Exposure pathways associated with each PEA were then evaluated to determine if they were
complete, potentially complete, or incomplete as illustrated on Figures 2-2 through 2-5 for the
four PEAs. A complete human exposure pathway is comprised of the following elements
(USEPA, 1989):
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• A source and mechanism of chemical release to the environment;
• An environmental transport medium for the released chemical or mechanisms of transfer

of the chemical from one environmental medium to another;
• A point of potential contact by people with the contaminated medium; and
• An effective route of exposure by which the person could get a dose or intake of the

contaminant (i.e., ingestion, dermal absorption, or inhalation).

All four of these elements must be present in order for an exposure pathway to be considered
ñcompleteò. The elements that are potentially present are included on each of the four CSMs to
reflect the fuller complexity of the natural and man-related processes that may be affecting the
releases from the former FWEC Facility. Elements of the human exposure pathways that are
relevant to a specific PEA and CSM are indicated with black lines on that figure. Elements that
are not considered to be present or relevant to the specific PEA and CSM, are indicated with a
lighter gray line.

Based on the findings of the RI field investigation, there is the potential for exposure to released
chemical constituents in each of the four PEAs listed above. As such, each of the PEA-specific
CSMs is discussed further below.

2.3.1 Former FWEC Facility

This PEA contains the locations of the original buildings and primary sources of contaminant
release. The CSM for the former FWEC Facility is presented in Figure 2-2. The locations
within the former FWEC Facility that are considered to have been the primary sources of
chemical release are:

• the former Vapor Degreaser;
• the former Finish Paint and former Paint and Solvent Storage Buildings;
• the FSBA and former EWA; and
• the former FWEC Facility WWTS Retention Pond (relative to select potential exposures).

All of these locations, except for the FSBA and former EWA, were determined to be adequately
characterized and confirmed as primary sources in the DGAR. The DGAR required additional
data to be collected within the FSBA and the former EWA during the RI to determine whether or
not they also were primary sources. Data collected during the RI field investigations confirmed
that these two areas also were primary sources of contamination.

Primary release mechanisms from the former Vapor Degreaser, the former Finish Paint Building,
the former Paint and Solvent Storage Building, the FSBA and the former EWA sources include
inadvertent leaks and spills during routine operation of the facility and poor housekeeping
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practices such as storage of open drums on soil or at unbermed locations. Such practices could
have resulted in direct releases to the surface and subsurface soil with subsequent secondary
migration to the subsurface soil and groundwater. Discharges from the former WWTS Retention
Pond also may have impacted the sediment and surface water within Watering Run.

Secondary release and transport mechanisms enable or promote the transfer of a chemical from
one location to another or from one environmental medium to another. The following release
and transport mechanisms are considered to play a possible role in exposure pathways associated
with the former FWEC Facility:

• Volatilization of volatile organic compounds (VOCs) and entrainment of contaminated
soil particulates into the ambient (outdoor) air with subsequent dispersion to down-wind
locations and deposition onto previously uncontaminated surface soil;

• Volatilization of VOCs from the shallow groundwater into the vadose zone and its
migration up through the soil or fill material and through the foundations of current or
future buildings into the indoor air;

• Mechanical redistribution of potentially impacted surface or subsurface soil during
excavation or construction activities into the surface and subsurface soil at the PEA;

• Erosion and runoff of the surface soil after heavy rains or snow melt events to new
locations within the PEA;

• Re-suspension and re-deposition of sediment from one location in the former WWTS
Retention Pond to another area within or adjacent to the pond (such as downstream of the
outfall);

• Use of groundwater from an unsanctioned well for irrigation, releasing VOCs into the
ambient air and soil gas (note that deed restrictions are in place that limit such uses);

• Infiltration and percolation of surface water from the former WWTS Retention Pond into
the surrounding subsurface soil and into the groundwater below; and

• Transport of the groundwater beneath the former FWEC Facility down-gradient
within the PEA.

The following release mechanisms are not considered to play a significant role at this PEA:

• Groundwater seeps ï No seeps were identified within the boundaries of the former
FWEC Facility; and

• Recharge to Watering Run ï The only discharge to Watering Run within this PEA is
through the current active on-site treatment system that discharges into Watering Run.
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The potentially impacted exposure media include:

• the outdoor air, indoor air, surface soil, and subsurface soil at the former FWEC Facility;

• the sediment and surface water associated with the former WWTS Retention Pond; and

• the groundwater underlying the former FWEC Facility.

The current and reasonably anticipated future uses for the Site were considered and used to
identify people who could potentially be exposed to these media. The primary receptors include
a future commercial worker, a current or future trespasser, a current and a future former FWEC
Facility site user, a future utility worker, and a future construction worker. A hypothetical future
resident also was considered to provide an exposure scenario to be evaluated relative to an
unrestricted use of this PEA. However, it should be noted that the properties within this PEA are
zoned for industrial use and are managed under Pennsylvaniaôs Land Recycling and
Environmental Remediation Standards Act, also known as Act 2, which is administered by the
Pennsylvania Department of Environmental Protection (PADEP). Deed restrictions for
groundwater use are in place that restricts residential development in this PEA. As such, a future
resident scenario is highly unlikely.

The CSM for this PEA identifies the exposure media and likely exposure points for these
potential receptors and whether they are complete, potentially complete, or incomplete relative to
the particular contaminants within the identified exposure media. The exposure pathways judged
to be complete or potentially complete are discussed below. Incomplete pathways are not
highlighted in the text but are shown in the lighter gray color in Figure 2-2.

There are two exposure pathways that are identical for all receptors. Volatile compounds may be
released from the soil into the ambient air, and particulates within the surface soil may be
released or entrained into the ambient air by wind or mechanical disturbance. However, it is
unlikely given the measured concentrations and limited extents of the soil contamination that the
concentration of any chemical compounds released into the ambient air would be at a
concentration that would cause a potential impact to human health. Therefore, exposure to
outdoor air via inhalation of soil particulates and/or released VOCs is considered to be only
potentially complete for all receptors at this PEA.

2.3.1.1 Current and Future Receptors

Trespasser ï A current or future trespasser is assumed to be at the PEA intermittently for only a
few hours at a time, remaining outside of any enclosed structures. This receptor would not
perform intrusive or soil-disturbing activities, but is likely to come into contact with the surface
soil and the sediment and standing surface water in the former WWTS Retention Pond.
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Exposure pathways associated with these media are considered to be complete through incidental
ingestion, dermal absorption, and direct contact. Potentially complete exposure pathways are
limited to inhalation of particulates and volatiles in outdoor air as described above.

Former FWEC Facility Site User ï It is assumed that this receptor could be at this PEA for a
brief period of time while parking or moving transportation containers on-site or off-site.
Therefore, the only complete exposure pathways associated with the current former FWEC
Facility site user is through incidental ingestion and dermal absorption from direct contact with
the surface soil. Surface soil data is available for MIP1, the FSBA, and the EWA. However, it is
possible that, in the future, this person could perform intrusive activities within the PEA. This
would allow him or her to come into contact with the subsurface soil and, as such, the exposure
pathways associated with the subsurface soil environmental medium (i.e., through incidental
ingestion and dermal absorption) are considered to be potentially complete only for the future
site user. Surface and / or subsurface soil data is available for MIP1, MIP2, the FSBA, and the
EWA. As described above, additional potentially complete exposure pathways for both the
current and the future site user include the inhalation of particulates and volatiles in the outdoor
air.

2.3.1.2 Potential Future Receptors

Hypothetical Future Resident (Adult and Child) ï It is assumed that the future residential
receptors could hypothetically be present in the PEA year-round and conduct unrestricted
activities. Accordingly, the exposure pathways associated with the surface soil and subsurface
soil would be complete under this hypothetical scenario. These exposures to contaminants in
soil may result from incidental ingestion and dermal absorption from direct contact.

The former FWEC Facility is currently zoned as industrial, and there is no indication that this
zoning classification will be changed in the future. However, as a conservative measure, the
inhalation of volatiles in indoor air exposure pathway was judged to be potentially complete for
the hypothetical future resident for the baseline scenario. Sediment and surface water from the
former WWTS Retention Pond could remain on-site or be removed as part of a redevelopment
effort, so all exposure pathways associated with these media are considered to be potentially
complete. As described above, additional potentially complete exposure pathways include the
inhalation of particulates and volatiles in the outdoor air.

Currently, there is no expectation that the groundwater within the PEA boundary will be used
now or in the future as a source of drinking water because of restrictions placed in accordance
with previous regulatory agreements. However, in the unlikely event that residences are allowed
at this PEA, the hypothetical future resident was also assumed to construct an unsanctioned
groundwater well for domestic and irrigation use relative to home gardening or landscaping
activities, although there are currently deed restrictions in place limiting this type of use.
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Commercial Worker ï It is assumed that under possible future scenarios this receptor would be
an office or manufacturing line worker spending the majority of the work day inside an on-site
structure but not performing ground intrusive activities or going to the former WWTS Retention
Pond (if the Retention Pond is still present after redevelopment). Therefore, complete exposure
pathways associated with the commercial worker may be via incidental ingestion and dermal
absorption from direct contact with the surface soil. These are the only complete exposure
pathways associated with this receptor. As commercial redevelopment of the site may entail
redistribution of site soils, the combined surface and/or subsurface data sets from MIP1, MIP2,
FSBA and EWA were used.

If a commercial building is constructed on-site in the future, the inhalation pathway for volatile
compounds would become potentially complete. The inhalation of particulates and volatiles in
the outdoor air (i.e., while walking to and from their building, or spending a portion of the work
day break times outside) are also considered to be potentially complete pathways. Finally, the
commercial worker may be exposed to the groundwater via ingestion, dermal absorption via
direct contact, and inhalation of volatiles in the unlikely event that an unsanctioned groundwater
well is utilized for potable use or irrigation despite the presence of deed restrictions limiting this
type of use.

Construction Worker/Utility Worker ï It is assumed that these potential future receptors could
be at this PEA for a range of possible exposure durations but for a limited period of time (i.e.,
less than one year) performing construction and excavation activities associated with the
potential future redevelopment of the PEA. These receptors would likely be exposed to
contaminants within the surface soil and subsurface soil. They may also be exposed to the
sediment of the former WWTS Retention Pond during redevelopment. Exposure to these media
may result from incidental ingestion and dermal absorption from direct contact with the soils and
sediment.

It is possible that an excavation would be begun in the footprint of the former WWTS Retention
Pond without draining the surface water, and so, the incidental exposure pathway associated with
surface water was also considered to be potentially complete. Exposure to the groundwater via
incidental ingestion, dermal absorption and inhalation of released volatiles may occur if the
excavation and digging activities extend below the water table. As such, these exposure
pathways are considered potentially complete. Finally, exposure to contaminants in outdoor air
is considered to be potentially complete as describe above and as a result of released particulates
entrained into the air by wind or mechanical activity.

2.3.2 Affected Area
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The Affected Area incorporates the Church Road TCE Site as defined in the Administrative
Settlement Agreement and Order by Consent for Removal Response Action for the
FWEC/Church Road TCE Site, dated August 29, 2005, Docket No. CERC-03-2005-0349DC
(2005 Order) (Tetra Tech, 2010). This PEA consists of numerous private buildings, commercial
buildings, and a church/school complex at the western boundary of the PEA. The CSM for the
Affected Area is presented in Figure 2-3.

The primary sources of potential chemical contamination for the Affected Area are: the former
Vapor Degreaser; the former Finish Paint Building; the former Paint and Solvent Storage
Building; the FSBA; and the former EWA. The former WWTS Retention Pond is not considered
a primary source for the rest of the PEAs because the surface water and sediment from this
source would be unlikely to be able to impact the Affected Area, Watering Run, or the SIPs.

The primary release mechanisms from these sources include inadvertent leaks and spills and
poor housekeeping practices. Contaminants released by these mechanisms would first impact
the surface soil and would then migrate into the underlying groundwater, which in turn could
migrate down-gradient into the Affected Area. Groundwater is the only media that is considered
to be a direct source media for this PEA.

Many of the secondary release mechanisms previously described are not present in the Affected
Area as is indicated by the lighter gray lines shown on Figure 2-3. The following release and
transport mechanisms and exposure media are considered to play a possible role at the Affected
Area:

• Volatilization and VI migration of VOCs from the groundwater into the indoor air;

• Spraying of groundwater from an unsanctioned residential well for irrigation or another
non-potable use, which would release VOCs into the ambient air. While it is not believed
that any wells of this type are currently being used in this manner and there are deed
restrictions in place that restrict the use of groundwater for this or any purpose, it is
plausible that a homeowner or commercial business owner might choose to install a well
for one of these purposes; and

• Transport of the groundwater.

Potentially impacted exposure media include indoor air and groundwater. Outdoor air is
potentially impacted only if the groundwater from an unsanctioned well is used for irrigation or a
similar purpose, ignoring the deed restrictions that are currently in place, which would release
volatile compounds into the surrounding air. Since this is a plausible potential scenario at any
location in the PEA, it is included as a viable pathway for this PEA.

The principal receptors for this PEA are a current or future resident, a current or future
commercial worker, a current or future teacher or student, a current or future preschool child, a
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current or future trespasser/visitor, a current or future utility worker, and a future construction
worker.

The CSM for this PEA identifies the exposure media and likely exposure points for these
potential receptors and whether they are complete, potentially complete, or incomplete. The
exposure pathways judged to be complete or potentially complete are discussed below.
Incomplete pathways are not addressed in the text but are presented visually in Figure 2-3.

2.3.2.1 Current and Future Receptors

Resident (Adult and Child) – It is assumed that the current or future residential receptors would
utilize the Affected Area year-round and would conduct unrestricted activities. These residents
could then be exposed to potentially impacted outdoor air, indoor air, and groundwater.
However, the exposure pathways associated with these media cannot categorically be considered
to be complete throughout the PEA because of the observed variability in the physical
characteristics (i.e., the presence of unsanctioned groundwater wells) and the sampled
concentrations of VOCs throughout the PEA. For example, if there is an unsanctioned
groundwater well providing untreated groundwater for irrigation and/or drinking water in
violation of the current deed restrictions, the exposure pathways associated with the inhalation of
volatiles via outdoor air and the ingestion of groundwater via drinking would be complete.
However, since some residents may have access to these type of wells (and thus make the
pathway complete or potentially complete for them) while other residents do not (making the
pathway incomplete for them), these exposure pathways for the entire PEA are marked as
potentially complete. Similarly, the inhalation of volatiles via VI to indoor air is considered to
be potentially complete because sampling data from the RI indicate that this may be a complete
pathway for some existing residences and an incomplete pathway for others. Exposure to
groundwater may also be potentially complete via incidental ingestion, dermal absorption via
direct contact, or the inhalation of released volatiles if the concentration of the contaminants is at
a high enough level at the residence to pose a potential risk to human health. In addition, a
future resident may infrequently drink from the hose in the course of home gardening or
landscaping activities. Thus, it is possible but highly unlikely that the ingestion via drinking
pathway would be potentially complete.

Commercial Worker – It is assumed that this receptor is an office or storefront worker who
would spend the majority of the work day indoors and not performing intrusive activities.
Concentrations of volatile compounds in the indoor and outdoor air vary across the PEA, and
some businesses may have unsanctioned groundwater wells in violation of current deed
restrictions that are being used for irrigation or landscaping, and release additional VOCs into the
ambient air. This variability in the observed VOC concentrations results in some areas where the
exposure pathways associated with outdoor air, indoor air, and groundwater are considered to be
complete and other areas where these pathways are likely to be incomplete. Therefore, the
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exposure pathways associated with the inhalation of volatiles in indoor and outdoor air, as well
as the incidental ingestion, dermal absorption, and inhalation of volatiles via groundwater, are
considered to be potentially complete.

Teacher/Student/Preschool Child – Similar to the commercial worker, these receptors are
assumed to spend the majority of their day inside or on a landscaped playground and not
performing intrusive activities deep enough to allow direct contact with the groundwater.
Because the existing school and church (associated with St. Judeôs Parish) is connected to the
public water supply, exposure to the groundwater is not a realistic exposure pathway for people
at this location. As such, outdoor air and indoor air are the only media to which the teacher and
children may be exposed. Similar to the resident, concentrations of VOCs in these media may
vary. Therefore, these two inhalation exposure pathways are considered to be potentially
complete.

Trespasser/Visitor ï A current or future trespasser or visitor is assumed to be at the PEA
intermittently for only a few hours at a time, remaining outside of any enclosed structures. This
receptor typically does not perform intrusive activities and would not come into contact with the
groundwater. Potentially complete exposure pathways are limited to the inhalation of volatiles in
outdoor air.

2.3.2.2 Potential Future Receptors

Construction/Utility Worker ï It is assumed that a future construction or utility worker would
be present at the PEA for a range of possible exposure durations but for a limited period of time
(i.e., less than one year) performing construction, excavation and maintenance activities
associated with the current use and potential future redevelopment of the PEA.

As is presented in the CSM, potential contaminant exposure in the AA may come from below
from a groundwater plume and as such the overburden soil was not considered a source of
potential exposure. Because of groundwater level fluctuation, some volatile constituents may be
moved locally upward and downward interstitially in the smear zone near the groundwater table
interface. However, the volatiles do not exhibit a tendency to adsorb to the soils. Rather, they are
more likely to remain dissolved in the groundwater or be released into the soil gas above the
smear zone. In addition, off-site soils (i.e., soils located outside of the FFF boundary) are not
expected to be significantly impacted by releases within the FFF due to the significant distance
between the two PEAs. As such, there are no soil exposure pathways in this PEA that are
considered to be complete for the construction/utility worker. Instead, exposure to the
groundwater via incidental ingestion, dermal absorption and inhalation of released volatiles that
are most likely to be significant relative to excavation activities in the AA. As such, these
groundwater exposure pathways are considered to be potentially complete. In addition, exposure
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to contaminants in outdoor air is considered to be potentially complete as a result of released
particulates entrained into the air by wind or mechanical activity.

2.3.3 Watering Run

Watering Run flows adjacent to or through the three other PEAs. A separate PEA was created
for Watering Run in order to more fully assess the unique access characteristics and potential
exposures to the stream water and banks. As stated previously, the PEA does not include the
point of discharge from the on-site active treatment system to Watering Run, although the
surface water within the stream is included.

Similar to the Affected Area, the primary sources of potential chemical contamination for
Watering Run are the former Vapor Degreaser, the former Finish Paint Building, the former
Paint and Solvent Storage Building, the FSBA and the former EWA.

The primary release mechanisms from these sources were inadvertent leaks and spills and poor
housekeeping practices. Contaminants released by these mechanisms would first impact the
surface soil and then potentially migrate down through the soil into the groundwater, and then be
transported down-gradient and be released into Watering Run. Groundwater is the only media
that is considered a direct source media for this PEA.

The majority of the secondary release mechanisms previously described are not present in
Watering Run as indicated by the gray lines illustrated on Figure 2-4. The following release
mechanisms and exposure media are considered to play a possible role in relation to potential
exposures to impacted media associated with Watering Run:

• Groundwater seeps ï Seeps are present at dispersed locations along the banks of
Watering Run, allowing groundwater to come to the surface and impact the sediment and
surface water; and

• Recharge to Watering Run ï Groundwater is the primary recharge mechanism for this
surface water feature, along with some run-off. Any potential contaminants in the
groundwater may be transferred into the sediment and surface water through this
mechanism.

The potentially impacted exposure media in this PEA are surface water and sediment. Note
these media are distinct from the surface water and sediment identified in the former FWEC
Facility PEA.
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The primary receptors identified for this PEA are a resident, a commercial worker, a
trespasser/visitor, a former FWEC Facility site user (in that portion of this PEA that abuts the
former FWEC Facility PEA), a future utility worker, and a future construction worker.

The CSM for this PEA identifies the exposure media and likely exposure points for these
potential receptors and whether they are complete, potentially complete, or incomplete. The
exposure pathways judged to be complete or potentially complete are discussed below.
Incomplete pathways are not addressed in the text but are presented visually in Figure 2-4.

2.3.3.1 Current and Future Receptors

Trespasser/Visitor ï A current or future trespasser or visitor is assumed to be at the PEA
intermittently for only a few hours at a time, remaining outside any enclosed structures that may
be present. This receptor is assumed to not perform intrusive activities and would not come into
contact with the local groundwater. However, it is anticipated that the trespasser/visitor would
spend his or her time recreating along the banks and in the shallower water during the warmer
months. The complete exposure pathways are considered to be ingestion and dermal absorption
of contaminants from the sediment and surface water via direct contact.

Former FWEC Facility Site User ï This receptor would not be expected to cross into this PEA
and spend time in or near Watering Run. Therefore, all exposure pathways for this receptor in
this PEA are considered to be incomplete.

2.3.3.2 Potential Future Receptors

Hypothetical Resident or Future Commercial Worker ï It is assumed that these receptors
would access this PEA only after the unlikely future redevelopment of the Watering Run corridor
into a residential or commercial area. This type of re-development would likely result in the
filling in or re-diverting of Watering Run. If the PEA is re-developed, the exposure media would
no longer be present and no potential risk to human health would exist. Therefore, exposure
pathways for these hypothetical future receptors are considered to be incomplete.

Construction Worker/Utility Worker ï It is assumed that these potential future receptors could
be at this PEA for a range of possible durations but for a limited period of time (i.e., less than
one year) performing construction and excavation activities associated with the redevelopment of
the PEA or in the maintenance of culverts along the course of Watering Run. These receptors
could be exposed to contaminants within the surface water or sediment. These exposures may
result from incidental ingestion and dermal absorption from direct contact with the surface water
and sediment. However, there are no current plans to develop Watering Run in the foreseeable
future, and it is assumed a construction or utility worker will be supplied with the proper
personal protective equipment (PPE) if he or she is required to work in the wet conditions of
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Watering Run either during redevelopment or in culvert maintenance if the local conditions are
uncertain. As such, the exposure pathways associated with incidental ingestion and dermal
absorption via direct contact with the surface water and sediment is considered to be only
potentially complete.

2.3.4 Surrounding Industrial Properties

The SIPs includes the industrial areas located between the former FWEC Facility and the
Affected Area, but does not include the stream bed and banks of Watering Run. This PEA was
investigated to determine the characteristics and flow of the contaminated groundwater plume
migrating away from the former FWEC Facility. The CSM for the SIPs is presented in Figure 2-
5.

The primary sources of potential chemical contamination for the SIPs are: the former Vapor
Degreaser; the former Finish Paint Building; the former Paint and Solvent Storage Building; the
FSBA; and the former EWA. These sources are identical to those of potential concern relative to
the Affected Area and Watering Run. There is currently inadequate information to determine
conclusively what, if any, contaminant source areas in the SIPs are impacting the environment on
or off their properties.

The primary release mechanisms from these sources are believed to have been inadvertent leaks
and spills at these sources and the application of poor housekeeping practices. Contaminants
released by these mechanisms would have first impacted the surface soil and may then have
migrated down into the groundwater. This groundwater may then have migrated down-gradient
and into the SIPs. Groundwater is the only source media that is considered for this PEA.

Most of the secondary release mechanisms described previously are not present in the SIPs as
indicated by the gray lines illustrated on Figure 2-5. The release and transport mechanisms that
may be influential are:

• Volatile releases from the groundwater with subsequent upward migration and VI into the
structures and indoor air at this PEA;

• Spraying of groundwater from an unsanctioned well for irrigation, landscaping, or
another non-potable use, which would release VOCs into the ambient air. While it is not
believed that any wells of this type are currently being used in this manner, it is plausible
that a commercial business owner might choose to install a well for one of these
purposes; and

• Transport of the groundwater.

The potentially impacted exposure media at this PEA are the indoor air (potentially at some
locations) and groundwater. Outdoor air is potentially impacted only if the groundwater from an
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unsanctioned well is used and releases volatile contaminants into the ambient air during that use.
Since this is a plausible (if unlikely) potential scenario for this PEA it is included as a potentially
viable pathway.

The primary receptors for this PEA are a current or future commercial worker, a current or future
trespasser/visitor, a current or future utility worker, and a future construction worker. A
hypothetical future resident was also considered to evaluate potential unrestricted use. It must be
noted that this PEA is zoned for commercial/industrial use and, thus, the future resident scenario
is considered to be highly unlikely.

The CSM for this PEA identifies the exposure media and likely exposure points for these
potential receptors and whether they are complete, potentially complete, or incomplete. The
exposure pathways judged to be complete or potentially complete are discussed below.
Incomplete pathways are not addressed in the text but are presented visually in Figure 2-5.

2.3.4.1 Current and Future Receptors

Commercial Worker ï It is assumed that this receptor is an office or store worker spending the
majority of the work day indoors and that they would not perform any ground intrusive activities.
Concentrations of VOCs in the indoor and outdoor air likely vary across the PEA, and some
businesses may have unsanctioned groundwater wells that are being used for irrigation, releasing
additional VOCs into the ambient air. Note that this type of groundwater use is prohibited based
on current deed restrictions in place. This variability of VOC concentrations results in some
areas where the exposure pathways associated with outdoor air, indoor air, and groundwater may
be complete and other areas where these pathways would in all likelihood be incomplete.
Therefore, exposure pathways associated with the inhalation of volatiles in indoor or outdoor air,
as well as the incidental ingestion, dermal absorption, and inhalation of volatiles released from
groundwater, are considered to be potentially complete.

Trespasser/Visitor ï A current or future trespasser/visitor is assumed to be at the PEA
intermittently for only a few hours at a time, remaining outside any enclosed structures that may
be present. This receptor is assumed to not perform intrusive activities and would not come into
contact with the local groundwater. Potentially complete exposure pathways are limited to the
inhalation of volatiles in outdoor air as a result of potentially unsanctioned groundwater use.

Construction/Utility Worker ï There are no complete soil exposure pathways associated with
these receptors for this PEA. Exposure to the groundwater at this PEA via incidental ingestion,
dermal absorption and inhalation of volatiles may occur if maintenance or excavation activities
extend below the water table. As such, these exposure pathways are considered to be potentially
complete. In addition, exposure to contaminants in outdoor air is considered to be potentially
complete as a result of released particulates entrained into the air by wind or mechanical activity.
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2.3.4.2 Potential Future Receptors

Resident (Adult and Child) ï A hypothetical resident also was considered for this PEA to
provide a baseline evaluation of potential risk associated with the unrestricted use of
groundwater at this area. The unrestricted groundwater exposure pathways are depicted on the
CSM.

2.4 Data Evaluation

The study boundary for the Site included the former FWEC Facility, the Affected Area
(previously identified as the Church Road TCE Site), Watering Run and the SIPs (see Figure 2-
1). The environmental media investigated and sampled during the RI varied between PEAs
depending on their past histories and the potentially complete or complete exposure pathways as
outlined in Section 2.3. Samples were collected from the soil, sediment, surface water, and
groundwater at the former FWEC Facility to fill in data gaps identified in the DGAR (Tetra
Tech, 2009) and to identify potential primary release locations within the PEA. Soil sample
locations for the EWA, FSBA, MIP Area 1, and MIP Area 2 are illustrated in Figures 2-6, 2-7,
and 2-8. Groundwater, surface water, sediment and soil locations are presented in Figure 2-6, and
soil sample locations for MIP Area 1 and MIP Area 2 also are shown in Figures 4-1 and 4-2 of
the RI Report, respectively. Groundwater, soil gas, sub-slab soil vapor, indoor air, and outdoor
air samples were collected in the Affected Area to identify individual occupied structures and/or
buildings that may be experiencing potential VI. Surface water, pore water and sediment were
sampled in the Watering Run PEA. Sample locations for the groundwater, surface water,
sediment, and pore water for the Affected Area and Watering Run are presented in Figure 2-7
and sample locations associated with vapor intrusion are present in figures in Attachment D.
Finally, groundwater was sampled in the SIPs to determine the transport of volatile chemicals
down-gradient from the former FWEC Facility and the sampling locations are presented in
Figure 2-8. Data tables of all sample results utilized in the BHHRA are presented in Attachment
E. The original documentation of all of the historical data used in the BHHRA is presented in
Attachment F.

2.4.1 Site Data Compilation and Processing

2.4.1.1 Soil

Surface and subsurface samples were collected in four separate areas of the former FWEC
Facility: MIP Area 1 (i.e., the former Vapor Degreaser Area); MIP Area 2 (i.e., the former Finish
Paint Building, and Solvent and Paint Storage Buildings); the former EWA; and the FSBA.
These dispersed areas were evaluated separately in the BHHRA because of differences in the
history and contaminants associated within each area. Soil samples were analyzed for VOCs,
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semi-volatile organic compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), TAL
metals and cyanide.

MIP Area 1 (former Vapor Degreaser Area):

MIP Area 1 is the location of the former Vapor Degreaser where lubricants and cutting oils were
removed from machined parts (see Section 1.4.2.1 of the RI Report for a full description). Two
subsurface samples were collected at MIP Area 1 in November-December 2010 between 6 and
10 feet below ground surface (bgs) in MIP Area 1 from direct-push soil borings. Samples were
collected if the MIP sensing tool that was utilized during the field investigation indicated that
potential contamination was present. Further discussion of the use of the MIP sensing tool is
provided in Section 2.5 of the RI report, and the results of the MIP sensing tool are presented in
Section 4.6.1 of the RI Report. Surface soil was not sampled during the RI investigations because
surface soil in this area was not identified as a medium of concern during the data gap analysis
(Tetra Tech, 2009), and potential volatiles contamination was not identified with the surface soil
by the MIP sensing tool in MIP Area 1.

In order to augment the soil investigation, a total of 17 surface and 38 subsurface historical soil
sample results from three previous investigations were incorporated into the All Soil dataset for
MIP Area 1, for a total of 57 soil samples (WCC 1986, WCC 1987, WCC 1991). These historical
samples were collected within the polygon shown in RI Report Figure 4-1, although the exact
locations of the soil samples are unknown. Sampling locations are presented in Figure 4-1 of the
RI Report. The MIP Area 1 soils were evaluated using both a Surface Soil (i.e., 0-1 feet bgs) and
an All Soil (i.e., 0-15 feet bgs) dataset for the BHHRA. Because there were a limited number of
current and historical samples available, two historical samples were included in the surface soil
dataset that included soil from a portion of the 0-1 foot bgs depth range but extended to 2 feet
bgs. The datasets used in The BHHRA for the Surface Soil and All Soil at MIP Area 1 are
presented in Tables E-1 and E-2, respectively, of Attachment E.

Soil samples collected during the RI investigations at MIP Area 1 were analyzed for VOCs,
semi-volatile organic compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), TAL
metals, and cyanide. Soil samples collected in 1985 were analyzed only for TCE. Samples
collected in April and September 1986 were analyzed for VOCs using GC Method 601.

MIP Area 2 (the former Finish Paint Building, and Solvent and Paint Storage Buildings):

MIP Area 2 is the location of the former Finish Paint Building, and Solvent and Paint Storage
Buildings as discussed in Section 1.4.2.1 of the RI Report. The Finish Paint Building was built in
1992 with pre-fabricated steel erected on slab-on-grade foundations. The building contained a
large painting enclosure capable of surrounding a locomotive. The Solvent Building and Paint
Storage Building were located east of the Finish Paint Building and were used to store solvents
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and paint, respectively. A total of five subsurface samples (four original and one duplicate), as 
presented in Figure 2-6, were collected at MIP Area 2 in November-December 2010 from 7-14 
feet bgs in the same manner as described above. No historical data was available within the 
boundaries of MIP Area 2 (see RI Report Figure 4-2). All MIP Area 2 soil samples were 
evaluated together in one All Soil dataset for the BHHRA. No surface soils were collected here 
because the systematic MIP screening as described above indicated that potential volatiles 
contamination was not associated with the surface soil in MIP Area 2. Further discussion of the 
results of the MIP sensing tool results are presented in Section 4.6.1 of the RI Report. In 
addition, surface soil in this area was not identified as a medium of concern during the data gap 
analysis and, therefore, no surface soil sampling was performed during the RI. The use of the RI 
subsurface soil data (as All Soil) in the BHHRA for the future use evaluations provides a 
meaningful measure of the potential risks for this subarea. The MIP Area 2 dataset is presented 
in Table E-3 of Attachment E. 

 
Soil samples collected during the RI investigations at MIP Area 2 were analyzed for VOCs, 
semi-volatile organic compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), TAL 
metals, and cyanide. 

 
Former Expended Waste Area (EWA) 

 
The EWA was located south of the transformer station (see Section 2.1.1.2 of this report and 
Section 1.4.2.1 of the RI report), and was identified in the Work Plan as a potential source area to 
be visually inspected during the RI site reconnaissance.  Upon visual inspection, it was 
determined that sampling was required. 

 
Five surface soil grab samples (0-0.5 feet bgs) were collected in the former EWA in November 
and December of 2011 (see Figure 2-6).  Two samples were collected at location FCR01-06, one 
was a field duplicate (FCR01-10).  The number of samples for the area is low because the total 
area of the PEA is relatively small and represent localized sampling efforts within the FFF. No 
historical data were available for inclusion in the former EWA for the BHHRA. Soil samples 
collected were analyzed for VOCs, SVOCs, TAL metals, and cyanide. The results area 
presented in Table E-4 of Attachment E. A small number of samples were collected in 2016 and 
analyzed only for total chromium and hexavalent chromium (Cr VI) for speciation purposes. 
These results are present in Table E-14 of the same attachment. 

 
Former Shot Blast Area (FSBA) 

 
The FSBA includes the location of the Shot Blast Building southwest of the Main Building, 
where shot blasting of painted locomotives occurred (see Section 2.1.1.2). Like the EWA, the 
area was identified as requiring visual inspection by the Work Plan, and it was determined that 
sampling was required. 
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Five surface soil grab samples (0-0.5 feet bgs) were collected in the FSBA in November and 
December of 2011 (see Figure 2-6). Again, the number of samples is low because of the 
relatively small size of this localized sampling effort within the FFF, and no historical data were 
available. Sampling locations for the FSBA are presented in Figure 2-6. Soil samples collected 
in this area were analyzed for VOCs, SVOCs, TAL metals, and cyanide and the results are 
presented in Table E-5 of Attachment E. A small number of samples were collected in 2016 and 
were analyzed only for total chromium and hexavalent chromium (Cr VI) for speciation 
purposes.  These results are present in Table E-14 of the same Attachment. 

 
2.4.1.2 Surface Water 

 
Surface water samples were collected at the WWTS Retention Pond at the former FWEC Facility 
PEA (Figure 2-6) and throughout the Watering Run PEA (Figure 2-7) during high flow and low 
flow conditions.  As described in the Work Plan, the high flow condition sampling event 
occurred within two days of a singular rain event and the low flow condition sampling event 
occurred following a period of no precipitation for at least seven days (Tetra Tech, 2010). The 
high flow sampling event was conducted in May 2011, and the low flow sampling event was 
conducted in August 2011.  In addition, data from four springs were included in the Watering 
Run dataset, which is presented in Table E-12 of Attachment E. The inclusion of the springs in 
the Watering Run dataset is discussed in Section 2.5.4. The locations of the four spring samples 
are present in Figure 2-9. The surface water data from these two PEAs were assessed separately 
in the BHHRA because of the different histories of the two PEAs. Surface water samples were 
analyzed for formaldehyde, VOCs, SVOCs, pesticides, metals and cyanide. 

 
2.4.1.3 Sediment 

 
Sediment samples also were collected at the WWTS Retention Pond at the former FWEC 
Facility PEA and throughout the Watering Run PEA in August 2011. Sample collection 
occurred during low flow conditions and after the surface water sample was collected. Samples 
in both areas were collected between 0-0.5 feet bgs. Additional historical data from June 1989 
was compiled and incorporated into the WWTS Retention Pond dataset (WCC, 1989). No 
additional historical sediment data were identified for Watering Run. Sediment samples 
collected in these two areas are presented in Figures 2-6 and 2-7, respectively, and were 
evaluated separately. Sediment samples were analyzed for formaldehyde, VOCs, SVOCs, 
herbicides, pesticides, and metals and cyanide. Additional sediment samples were collected in 
October 2014 to further delineate the potential migration of the contamination found in the 
Retention Pond. These additional samples were collected northward along the WWTS Outflow 
Channel, and were analyzed for PAHs and metals. 

 
2.4.1.4 Pore Water 
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Pore water samples were collected in the Watering Run PEA (Figure 2-7) during the low flow
condition sampling event after the surface water and sediment samples were collected and using
passive diffusion bag samples (PDBS). Each PDBS remained in place for approximately 14
days prior to removal. Pore water samples were analyzed for VOCs and SVOCs. The pore
water sampling results were reviewed but were not included in the database used for the
BHHRA.

2.4.1.5 Groundwater

Groundwater was collected at the former FWEC Facility, Affected Area, and the SIPs to identify
PEA-specific and Site-wide variability in the concentrations of volatiles present in the
groundwater. Groundwater sampling locations are illustrated in Figure 2-6, 2-7, and 2-8,
respectively. The sampling also was performed to identify the extent of groundwater
contaminant transport and migration down-gradient from the former FWEC Facility. The
following rounds of groundwater sampling were included in the groundwater database: Site-wide
sampling conducted in April 2014, September 2013 and May 2013; the sampling of four Flexible
Liner Underground Technologies (FLUTe) wells (i.e., RMW-01D, RMW-06D, RMW-09D, and
RMW-11D) between December 2012 and April 2013 with the exception of the 1,4-dioxane
results (see Section 2.5.1 for a discussion); overburden well sampling conducted in April 2012;
hydropunch well sampling conducted between November 2010 and August 2012; and interim
well sampling performed in December 2011. Groundwater samples were analyzed for
formaldehyde, VOCs, SVOCs, herbicides, pesticides, metals, and/or cyanide. Note that all
groundwater monitoring well results for metals are based on unfiltered sample results. All
groundwater data used for the BHHRA are included in the appropriate data tables in Attachment
E.

Three grab samples (two originals and one duplicate) collected in the MIP 2 area from two soil
borings were used for the assessment of potential indoor air contamination in the FFF. These
samples are not included in the overall groundwater dataset because they are not from
established groundwater monitoring wells and as such are not comparable to the other
groundwater sampling results. However, they are considered to be representative of a source for
vapor release and/or migration into a hypothetical future structure.

Two additional groundwater samples were collected in October 2014 in order to investigate a
potentially anomalous reported TCE sampling result at well RMW-09S-1 relative to the time
series of sampling results that had been done at that well. These samples were analyzed only for
VOCs and are discussed further in Section 2.5.2.

The groundwater data sets compiled for the FFF, the Affected Area, and the SIPs included the
results from monitoring wells shown to have been impacted by some past release, especially of
TCE and its degradation products. These constituents were detected in a high fraction or
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majority of the monitoring wells for which data was available for these areas. Other constituents
(such as the BTEX compounds), which may or may not be attributable to the releases from the
FFF sources, were generally detected at a relatively lower frequency across the set of monitoring
wells in these exposure areas. In addition, the different constituents were sometimes detected at
different depths at a given location within an exposure area depending on their properties and the
local topography/geology. This was evident from the sampling performed at co-located wells
clusters screened at different depths. Taken together, the impacted groundwater ñplumeò for
different contaminants differed from constituent-to-constituent in both the horizontal and vertical
spatial extents. Some areas of impacted groundwater also were discontinuous for the constituents
for these reasons. Consequently, a single set of monitoring wells was chosen as the basis for the
groundwater data bases in each exposure area using the results for TCE and its degradation
products. This common definition avoided the possible appearance of picking and choosing data
from certain wells and certain depths for purposes to the risk assessment data bases. Use of the
maximum detected or a metric from the high end of the various resulting distributions resulted in
conservative exposure point concentrations for the groundwater risk calculations.

2.4.2 Background Samples

2.4.2.1 Soil and Sediment

Background concentrations are generally evaluated to determine which detected constituents are
indicated to be present due to natural occurrence or non-site related operations. Site-specific
background soil concentrations were developed using the results of the 2016 sampling performed
at locations that were believed to have not been impacted by past Site operations and activities.
Approximately 20 samples were collected and analyzed. This analysis and the resulting
background levels determined are presented in Attachment H.

2.4.2.2 Groundwater and Surface Water

Up-gradient groundwater monitoring wells CH-7 and CH-8 were selected to reflect groundwater
that was not impacted by the Site and be representative of naturally-occurring groundwater.
Both wells are located north of the former FWEC Facility, just south of Crestwood Road. No
surface water samples were available to use as background concentrations.

2.4.3 Indoor Air

One to three types of vapor intrusion-related samples relative to each occupied structure that was
investigated in the Affected Area (i.e., indoor air, outdoor air, and external soil gas or sub-slab
soil vapor) were collected during the 2010 VI investigation. Groundwater samples also were
collected during the 2010 VI investigation (herein referred to as ñVI investigation groundwater
samplesò). In addition, shallow groundwater samples were collected from the established
network of monitoring wells after 2010 in the vicinity of individual structures (herein referred to
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as ñshallow groundwater monitoring well samplesò). The VI investigation groundwater samples
and the monitoring well samples were used to conduct the evaluation of potential VI into the
occupied structures within the Affected Area. The 2010 VI investigation sampling was guided
by the concentrations of TCE detected in the shallow groundwater at the respective locations
(Tetra Tech, 2010) as discussed in the rest of this section and in Attachment D to this BHHRA.

The data collection effort was conducted using appropriate regulatory and technical VI
assessment guidance (including, among other guidance, USEPA Region 3ôs Vapor Intrusion
Framework (USEPA-R3, 2009)) to characterize the potential for VI into the overlying structures
within the Affected Area. Given the desire to conduct the VI investigation as quickly as
possible, the 2010 sampling was performed in the Spring of that year. A second sampling event
during the winter heating conditions (what the USEPA considers the óworst caseô scenario) was
not performed based on the evaluation of the Spring sampling results and the mitigation steps
that were taken immediately following. Based on an analysis of the available 2010 shallow
groundwater monitoring data, ñGroupò levels were defined to distinguish locations within the
Affected Area:

• Group 1 ï Properties with groundwater TCE concentrations between 130 and 200
micrograms per liter (Õg/L);

• Group 2 ï Properties with groundwater TCE concentrations between 50 and 130 Õg/L;
and

• Group 3 ï Properties with groundwater TCE concentrations between 5 and 50 Õg/L.

The lower limit for the Group 3 Locations (i.e., 5 ug/L) was the published groundwater screening
value for TCE from the USEPA vapor intrusion guidance at the time of the Work Plan
development. Had the current USEPA TCE groundwater screening value (i.e., 1.2 ug/L) been
used to identify residences for inclusion in Group 3, there would have been no change to the list
of residences in that category. Over 70 properties in the Affected Area were evaluated and
placed into a group based on these TCE concentration cut-offs. The evaluation considered the
maximum detected TCE concentrations in wells associated with the buildings at the location
relative to east-west demarcation lines along Church Road and north-south demarcation lines
along South Mountain Boulevard. The evaluation yielded the following:

• Nine (9) properties located in the middle portion of the Affected Area fell within the
horizontal boundary for Group 1, where seven (7) of the nine (9) properties that were
accessible for sampling had TCE concentrations within the concentration range for Group
1 and two (2) properties had concentrations below that concentration range. The area that
bounded these nine (9) properties was designated as ñArea 1.ò
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• Twenty-seven (27) properties located in the eastern and western portions of the Affected
Area fell within the horizontal boundaries associated with Group 2. Ten (10) of the 15
properties that were accessible for sampling had TCE concentrations within the
concentration range for Group 2, and five (5) properties had concentrations below that
concentration range. The area that bounded these 27 properties was designated as ñArea
2.ò

• Thirty-eight (38) properties at the far eastern and western portions of the Affected Area
fell within the horizontal boundaries associated with Group 3, and each of the 12 of the
properties that were accessible for sampling had TCE concentrations within the
concentration range for Group 3. The area that bounded these 38 properties was
designated as ñArea 3.ò

At seven Group 1 buildings located in the central portion of the Affected Area, indoor air,
outdoor air, and either sub-slab soil vapor or external soil gas samples were collected. At other
buildings and structures within the Affected Area, including occupied structures along Church
Road, only sub-slab soil vapor or, in some cases, external soil gas samples (i.e., not from under a
building foundation) were collected. The reduced sampling at the Group 3 locations was
determined to be appropriate for the RI given the reduced potential and likelihood for VI
concerns at these locations. This sampling strategy was statistically developed in Section 3.1.7
of the Work Plan and was approved by USEPA. The strategy was robust and included the
potential to sample additional properties if potential VI concerns were indicated in the sampled
properties. No such concerns arose during the VI investigation. Samples were analyzed for
VOCs and SVOCs.

Prior to conducting the VI field sampling activities, a 13-page ñIndoor Air Quality (IAQ) and
Building Assessment/Inventory Questionnaireò was completed for each sampled location. The
questionnaire contained 59 questions pertaining to the following information:

• Building Location and Date;
• Occupant Contact Information;
• General Building Description;
• Basement/Crawl Space Description;
• Additional Building Details/Occupant Use; and
• Sketches of the Floor Plans on Each Level of the Building.

The questionnaire was completed at least one week prior to the sampling at that location. The
questionnaire and inventory were later used to evaluate the possibility that on-property sources
of contaminants could have affected the VI sampling results. Temporary relocation of such
products and airing of the structure was performed prior to conducting the VI sampling program.
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The VI evaluation also included collecting property-specific data to support the VI evaluation,
such as the presence of radon mitigation systems, septic systems, and underground tanks.

The following summarizes the sampling activities performed during the VI evaluation by Area.
Additional details of VI investigation sampling by location are presented in Attachment D to this
BHHRA.

• Area 1 ï A total of 11 VI investigation groundwater or surface water samples (including
1 duplicate), 11 sub-slab soil vapor samples, 15 indoor air samples (including 1
duplicate), 7 outdoor air samples, and 2 external soil gas samples were collected from 13
properties in this part of the Site.

• Area 2 ï A total of 28 VI investigation groundwater or surface water samples (including
1 duplicate), 27 sub-slab soil vapor samples (including 3 duplicates), 2 indoor air
samples, and 1 external soil gas sample were collected from 20 properties in this part of
the Site.

• Area 3 ï A total of 16 VI investigation groundwater or surface water samples (including
2 duplicates), 25 sub-slab soil vapor samples (including 1 duplicate), and 1 external soil
gas sample were collected from 9 properties in this part of the Site.

Based on the results of the VI air sampling and analyses performed in 2010 and in consultation
with USEPA, VI mitigation activities were performed at Location 11 (175 Church Road) and
Location 16 (194 Church Road) in July of 2011. Mitigation systems were installed at these two
locations because the assessment of potential indoor air risks performed at that time using the
then-current risk-based screening criteria and vapor intrusion assessment methodology indicated
that the unique subsurface conditions associated with these locations (i.e., residential
construction on the site of a natural spring and a leaking former well pump flooding the material
beneath the foundation slab of another residence) were causing the indoor air at both locations to
be preferentially impacted by vapor intrusion to a degree greater than what would be consistent
with the precautionary screening levels. The VI mitigation systems were installed in July 2011
by Clean Vapor, LLC. Details of the VI mitigation systems were documented in reports
submitted to USEPA in August 2011 (Clean Vapor LLC, 2011a, 2011b) (see Supplement 2 to
Attachment D).

2.5 Data Usability Evaluation

A detailed data usability evaluation was performed on the data collected during the RI. This data
was assessed relative to its adequacy to fulfill the requirements of the RI/FS data quality
objectives (DQOs). Laboratory data were assessed in terms of the following parameters:
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• Precision, or the degree of agreement between replicate measurements of the same or
identical samples; determined through the use of laboratory duplicates, matrix spike
duplicates, and field duplicate samples;

• Accuracy, or the degree of agreement between a measured analytical result and an
accepted true value; determined through the use of surrogate compounds, internal
standard compounds, matrix spike samples, and laboratory control spike samples;

• Representativeness; determined through the selection of appropriate sampling locations
and the implementation of approved sampling procedures;

• Comparability; between the RI data results and between past, present and future sampling
events; and

• Completeness; judged by the percentage of samples that met or exceeded the criteria
objective levels (i.e., the number of usable sample results for the data set).

In addition to the validation review which assessed the laboratory analytical data, the evaluation
also checked the field investigation procedures, field logbooks, and other documentation records
and verified that the sampling procedures were performed following the approved protocols,
were of sufficient quality to satisfy the DQOs, and could be relied upon for performing the risk
assessments. The RI determined that the data fulfilled the project-specific objective
requirements and was thus acceptable for use to support risk assessments and Site decisions. A
full description of the data usability evaluation is presented in the RI Report.

The majority of the validated data was utilized in the BHHRA. However, certain data results
were not included in the groundwater dataset or were re-classified from groundwater to surface
water (or from surface water to groundwater) as discussed below.

2.5.1 1,4-Dioxane in FLUTe Wells

Sampling results for 1,4-dioxane for samples collected prior to April 2014 from the four
multiport FLUTe wells (i.e., RMW-01D, RMW-06, RMW-09D, RMW-011D) installed in the
bedrock hydro-stratigraphic unit were not included in the groundwater dataset. During review of
the laboratory results from the Round 1 and 2 sampling events that occurred in May and
September 2013, large deviations in the reported concentrations for this compound were
observed. It was determined that the concentrations of 1,4-dioxane were influenced by the well
purge procedure utilized for these wells. Based on FWECôs independent evaluation, a modified
FLUTe well purge procedure was developed to collect representative groundwater samples. As
such, the reported concentrations of 1,4-dioxane prior to April 2014 in these four wells were not
included for analysis in the risk assessment groundwater dataset. This issue is discussed more
fully in the RI Report in Sections 2.11.9 and 4.2.3.

2.5.2 TCE Sampling Results for RMW-09S-1
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A total of five groundwater samples, including the additional sample that was collected in
October 2014, were collected at well RMS-09S-1 over the course of the RI field investigation.
The sampling results for TCE at this well were consistently below 0.50 Õg/L (including one non-
detect result) with the exception of a sampling result of 110 Õg/L collected in April 2014. TCE
results collected during the same time period at the adjacent overburden well RMW-09S-2 were
between 60 and 86 Õg/L. The consistency of results at RMW-09S-2 across this time period, as
well as at bedrock FLUTe wells in the same approximate location, suggested that the significant
variation seen at RMW-09S-1 may have been an anomalous detection. Statistical tests (i.e., Q-
test, Grubbsô test, and ProUCL outlier test; see Sections 2.11.0 and 5.3.3 of the RI Report and
Attachment I of this BHHRA) on the sampling results data set for RMW-09S-1 indicate that the
110 Õg/L result is an outlier at the 99% confidence interval (p < 0.01). Based on these outlier
test results, the sampling results at RMS-09S-1 for the April 2014 sampling event were removed
from the groundwater data set for the Affected Area (including the 110 Õg/L detection) and were
replaced with the sampling results from the October 2014 sampling event.

2.5.3 MIP Area 2 (former Finish Paint Building, and Solvent and Paint Storage Buildings)
Groundwater Samples

Three groundwater samples were collected concurrently with the soil borings performed at the
location of the former Finish Paint Building and the former Paint and Solvent Storage Buildings
(i.e., MIP Area 2) at the former FWEC Facility PEA in December 2010. These samples were
collected to provide preliminary treatability study information for evaluation during the FS.
Because these samples were collected from soil borings and not from established groundwater
monitoring wells, they are not considered comparable to samples collected for the groundwater
investigations and, thus, were not included in the BHHRA groundwater dataset.

2.5.4 Seeps and Springs Water Samples

During the RI field investigation, locations where groundwater was observed seeping out of the
ground and becoming a source of recharge for Watering Run were sampled and classified as
surface water and labelled as ñseepsò. These samples were collected at the point where these
seeps were discharging out of the ground. The water had not yet commingled with the surface
water of Watering Run and, thus, the water discharging at these seeps is more representative of
the groundwater than it is the stream it is entering. Therefore, for the purposes of the BHHRA,
these particular sample locations were considered to be groundwater samples and were included
in the groundwater dataset.

Data results from four other locations designated as ñspringsò were collected during the first and
second round of the groundwater investigation in May and September of 2013. Upon further
review of the location and nature of these water samples, it was determined that they were most
likely directly connected to the surface water of Watering Run and, thus, were more
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representative of surface water than groundwater. These samples were included in the surface
water dataset for the BHHRA.

2.5.5 Different Analytical Methods and Analyte Lists for Different VI-Related Sampling

VI analyses necessarily involve the evaluation of co-located sampling results for groundwater
and various air samples in relation to a particular structure or location. Sampling results for
groundwater, external soil gas, sub-slab vapor, indoor air, and outdoor air at the same location
are typically sought to evaluate whether vapor migration from the subsurface is occurring at that
location and whether constituents measured in the indoor air originated with subsurface
contamination, interior volatiles emission sources, or the contaminants in the outdoor air. The
preferred analytical method for volatile organics in air samples is generally the air toxics method
TO-15. TO-15 is capable of quantifying a relatively large number of VOCs in air to typically
low limits of detection. This often results in a sizeable list of detected compounds for any air
sample, often with low estimated concentrations of the constituents that are lower than the
mandated reporting limit. Groundwater samples are typically analyzed for the Target Compound
List (TCL) VOCs using a different sample preparation and analytical method than is used for the
TO-15 samples. The TCL list of volatile organics has considerable overlap with the TO-15 list
of volatile organics, but generally reports fewer compounds. As a result, when trying to compare
sampling results for a location with both groundwater and air samples, the case often arises
where a particular volatile constituent is detected in one or more air samples but was not
analyzed in the groundwater. The other case also can occur where a TCL VOC is detected in
groundwater but is not part of the set of TO-15 reported analytes. Such differences in the
groundwater-air analyte lists can lead to uncertainties about whether a vapor migration linkage
from the subsurface to indoor air is actually present or not. This is discussed further in the
Uncertainty Analysis.

2.6 Screening and Selection of Chemicals of Potential Concern

Tables 2.1-2.13 in Attachment A present the screening level assessment performed at the Site
using the standardized RAGS table format. A separate screening table was developed for each
exposure medium within each PEA (or, in the case of soil, each subarea of the exposure
medium). Each table presents the minimum and maximum concentrations of all analytes that
were detected at least once and the associated data validation qualifiers for those results. In
addition to these statistics, each table presents for each detected chemical the location(s) where
the maximum detected concentration was observed, the frequency of detection, and the range of
detection limits for the samples evaluated. For metals, the range of concentrations observed in
site-specific background samples is provided for reference and comparison.

The screening toxicity value is located in the next column. The RSLs for all non-VI sampling
media were selected from the USEPA Regional Screening Level (RSL) Summary Table based
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on a Target Cancer Risk (TCR) of 1E-6 and/or a Target Hazard Quotient (THQ) of 0.1 (updated
in June 2015). Soil samples were screened against the RSLs for Residential Soil, and sediment
samples were screened against ten times the USEPA RSL for Soil as specified in the RI Work
Plan. The non-VI groundwater samples relative to domestic or hypothetical potable use were
screened against the USEPA RSL for Tapwater. The surface water sampling results were
screened against ten times the USEPA RSL for Tapwater as specified in the RI Work Plan. The
groundwater, soil gas, and indoor air samples were screened against the Vapor Intrusion
Screening Level (VISL) Target Groundwater, Soil Gas, and Indoor Air Concentrations,
respectively, for a potential residential VI scenario based on a TCR of 1E-6 and/or a THQ of 0.1
from the Office of Solid Waste and Emergency Response (OSWER) Vapor Intrusion Assessment
Vapor Intrusion Screening Level (VISL) Calculator tool, Version 3.4 (dated June 2015). The
USEPA Maximum Contaminant Limit (MCL) was included in the groundwater tables as an
applicable or relevant and appropriate requirement (ARAR). No ARARs were identified for soil,
sediment or surface water at this time. Finally, the last two columns of these tables show
whether or not the analyte was selected as a COPC, and the rationale used in making that
determination. The identified COPCs are presented below by exposure medium.

2.6.1 Soil at the Former FWEC Facility

Four separate and dispersed soil areas were sampled within the former FWEC Facility PEA: MIP
Area 1, MIP Area 2, the former EWA, and the FSBA. These four areas were screened separately
because of the difference in their prior uses and the observed sampling results. Where necessary,
two separate soil datasets were created in accordance with the site-specific CSM for potential
human exposures. A surface soil dataset (i.e., 0-1 feet bgs) was compiled to quantify the
potential human health risk to those receptors whose activities would only bring them into
contact with the surficial or near-surface soils. For those receptors whose duties would include
digging or excavation into soils deeper than 1 feet bgs (i.e., construction and utility workers), an
ñAll Soilò dataset (i.e., 0-15 feet bgs) was compiled.

2.6.1.1 MIP Area 1 (former Vapor Degreaser Area)

MIP Area 1 is the only soil area for which Surface Soil (0-1 feet bgs) and All Soil (0-15 feet bgs)
data were available separately. All of the surface soil data were compiled from previous reports,
but the All Soil dataset was a mixture of historical data and data collected during the RI
investigation. All of the historical data samples were analyzed for VOCs. Table 2.1 in
Attachment A presents the results of the surface soil screening at MIP Area 1. All three of the
compounds detected (i.e., 1,1,2,2-tetrachloroethane [1,1,2,2-TCA], 1,1,2-trichloroethane [1,1,2-
TCA], and TCE) exceeded their USEPA RSLs for Residential Soil. The compounds 1,1,2,2-
TCA and 1,1,2-TCA were detected in one (1) of only two (2) samples in which they were
analyzed. TCE was detected in each of the 17 of the samples for which it was analyzed. Note
that all of the samples, which are all historical samples, were analyzed for VOCs. While there are
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only two detections of 1,1,2,2-TCA and 1,1,2-TCA, sample results from 17 locations were used
in the BHHRA dataset for surface soils. The results for all three VOCs indicate that the potential
risk from 1,1,2,2-TCA and 1,2,2-TCA are an order of magnitude smaller than the risk presented
by TCE, and as such the risk associated with this area is adequately characterized by the
historical dataset used in this BHHRA.

A total of 30 constituents were detected in the All Soil dataset for MIP Area 1, as presented in
Table 2.2 in Attachment A. Chromium speciation data indicated that chromium VI is less than
1.5% of total chromium in soil and the only detections of chromium VI in soil were in samples
from the Former Shot Blast Area. Therefore, the RSL for trivalent chromium was used as a
screening criteria. Of the many VOCs and SVOCs detected, only 1,1,2,2-TCA, 1,1,2-TCA, and
TCE were detected at maximum concentrations exceeding their USEPA RSLs. These are the
same compounds identified as COPCs for the MIP Area 1 surface soil. The compounds 1,1,2,2-
TCA and 1,1,2-TCA were detected in 2 of 38 samples in the All Soil dataset, and TCE was
detected in the majority (48 of 53) of the samples for which it was analyzed. The COPCs
1,1,2,2-TCA, 1,1,2-TCA, and TCE were carried forward and further evaluated in the BHHRA
for the receptors identified as potentially being exposed to the surface and subsurface soil of MIP
Area 1. In addition to these VOCs, arsenic, cobalt, iron, and manganese were detected at
maximum concentrations greater than screening criteria. Although the concentrations of arsenic,
iron, and manganese were not statistically significantly greater than concentrations in site-
specific background samples, all four metals were retained as COPCs.

2.6.1.2 MIP Area 2 (former Finish Paint Building, and Solvent and Paint Storage Buildings)

A total of nine (9) of the 53 analytes that were detected in this subarea exceeded their USEPA
RSL value, as seen in Table 2.3 in Attachment A. The polycyclic aromatic hydrocarbons
(PAHs) benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene, and dibenz(a,h)anthracene
were all detected in one (1) out of five (5) samples collected, and this detection exceeded the
RSL. All of the detections occurred at the same location (MIP2-B20A-7.5-8.0). These four
PAHs were carried forward as COPCs in the BHHRA for this soil subarea. In addition to these
SVOCs, cyanide, arsenic, cobalt, iron, and manganese were detected at maximum concentrations
greater than screening criteria. The concentrations of arsenic, iron, and manganese were
statistically significantly greater than concentrations in site-specific background samples.
Chromium speciation data indicated that chromium VI is less than 1.5% of total chromium in
soil. Therefore, the RSL for trivalent chromium was used as a screening criteria.

2.6.1.3 Former Expended Waste Area (EWA)

Table 2.4 in Attachment A presents the results of the soil screening at the former EWA. Of the
34 compounds detected, six (6) metals and five (5) PAHs exceeded their USEPA Residential
Soil RSL values. Chromium VI was not detected in any of the four soil samples from the EWA
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that were analyzed. The metals cobalt, copper, and nickel also exceeded the reference
background concentrations. All of the metals were detected in all five of the samples collected
in this subarea, and with the exception of arsenic, all maximum detections occurred at the same
location (FCR01-06_120211). The PAHs benzo(a)pyrene, benzo(a)anthracene,
benzo(b)fluoranthene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene were detected in at
least two (2) locations, and all of the maximum PAH detections were from the same sample
location (FCR01-08_120211). However, the maximum metals concentrations were detected at a
different location. These six metals and five PAHs were identified as COPCs and were carried
forward through the BHHRA.

2.6.1.4 Former Shot Blast Area (FSBA)

As shown in Table 2.5 in Attachment A, a total of the 35 compounds were detected. Nine (9)
metals and five (5) PAHs exceeded their USEPA Residential Soil RSL values. Although
chromium speciation data indicated that in general, chromium VI is less than 1.5% of total
chromium, chromium VI was detected in all three (3) of the soil samples from the FSBA that
were analyzed. These three detections were the only detections of chromium VI in soil samples.
Of the nine metals all but arsenic and lead also were statistically significantly greater than their
site-specific background concentrations. All of the metals were detected in all 10 of the samples
collected in this subarea, and almost all of the maximum detections occurred at the same location
(FCR01-04_120211). The PAHs benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene,
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene were detected in samples from at least six (6)
of 10 locations, and all of the maximum detections occurred at the same location as the metals
maximums. These nine metals and five PAHs were identified as COPCs and were carried
forward through the BHHRA.

2.6.2 Groundwater

Groundwater was analyzed at the former FWEC Facility, the SIP and the Affected Area
separately to determine the nature and level of contamination present within each PEA.

2.6.2.1 Former FWEC Facility

Table 2.6 in Attachment A presents the results of the groundwater screening at the former FWEC
Facility. Of the 44 analytes detected, a total of 23 exceeded their USEPA Tapwater RSL values.
These include nine (9) metals (i.e., aluminum, barium, cadmium, total chromium (which is
conservatively assumed to be chromium VI due to lack of validated chromium speciation data),
cobalt, iron, lead, manganese, and mercury), the inorganic compound cyanide, the SVOC 1,2,4-
trichlorobenzene, and 11 VOCs (i.e., 1,1,2-TCA, 1,1-dichloroethane [1,1-DCA], 1,1-
dichloroethene [1,1-DCE], 1,2-dichloroethane, 1,4-dioxane, benzene, chloroform, cis-1,2-
dichloroethene, tetrachloroethene [PCE], TCE, and vinyl chloride). These 23 compounds were
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carried forward in the BHHRA as COPCs for non-VI exposure pathways relative to domestic or
hypothetical potable use.

2.6.2.2 SIPs

As shown on Table 2.7 in Attachment A, 40 analytes were detected at least once in the SIP
groundwater. A total of 15 analytes exceeded their USEPA Tapwater RSL values, including two
(2) metals (iron and manganese), the SVOC bis(2-ethylhexyl)phthalate, and 12 VOCs (i.e.,
formaldehyde, 1,1-DCA, 1,4-dioxane, acetone, benzene, bromodichloromethane, carbon
tetrachloride, chloroform, cis-1,2-dichloroethene, toluene, TCE, and vinyl chloride). These 14
compounds were carried forward in the BHHRA as COPCs for non-VI exposure pathways
relative to domestic or hypothetical potable use.

2.6.2.3 Affected Area

As shown on Table 2.8 in Attachment A, 30 analytes were detected at least once in the
groundwater in the Affected Area. Of these, a total of nine (9) analytes exceeded their USEPA
Tapwater RSL values, including the metal iron and eight (8) VOCs (i.e., 1,4-dioxane, acrolein,
benzene, bromodichloromethane, carbon tetrachloride, chloroform, TCE, and vinyl chloride).
These nine (9) compounds were carried forward in the BHHRA as COPCs for non-VI exposure
pathways relative to domestic or hypothetical potable use.

2.6.3 Sediment

2.6.3.1 Retention Pond

Table 2.9A in Attachment A presents the results of the sediment screening at the WWTS
Retention Pond. Of the 74 compounds detected, two (2) metals (arsenic and manganese) and
seven (7) PAHs exceeded 10x their USEPA Residential Soil RSL values. Chromium VI was not
detected in the original or duplicate sediment sample submitted for recent chromium speciation.
The PAHs benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
chrysene, and indeno(1,2,3-cd)pyrene were detected at all sampling locations, and
dibenz(a,h)anthracene was detected at seven (7) of nine (9) locations. The maximum detection
for all nine (9) compounds occurred at the same location (SD01-082411). These nine (9)
compounds were identified as COPCs and carried forward through the BHHRA.

Table 2.9B in Attachment A presents the results of the sediment screening at the WWTS
Outflow Channel north of the WWTS Retention Pond. Of the 38 compounds detected, only one
(1) PAH (benzo(a)pyrene) exceeded 10x its USEPA Residential Soil RSL value. High molecular
weight PAHs were detected at four (4) of five (5) locations and the maximum detection
concentrations occurred at the same location (SD-37-10132014). However, the maximum
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detected concentrations of PAHs are lower than the maximum detected concentrations measured
in the WWTS Retention Pond by approximately three orders of magnitude. Given the
significantly lower concentrations of PAHs in these Outflow Channel samples, human health
risks for the WWTS Outflow Channel sediments would be proportionately much lower than
those projected for the WWTS Retention Pond. Therefore, human health risks for the WWTS
Outflow Channel were not calculated separately.

2.6.3.2 Watering Run, Tributaries and Streams

As shown on Table 2.10 in Attachment A, a total of 31 compounds were detected in the sediment
of Watering Run or one of its tributaries. Of these, four (4) metals (i.e., arsenic, cobalt,
manganese, and thallium) exceeded 10x their USEPA Residential Soil RSL values and
manganese also exceeded the reference background concentrations. Arsenic, cobalt, and
manganese were detected in all six (6) samples while thallium was only detected twice. These
metals were identified as COPCs and carried forward through the BHHRA.

2.6.4 Surface Water

2.6.4.1 Retention Pond

Table 2.11 in Attachment A presents the results of the surface water screening at the former
FWEC Facilityôs former WWTS Retention Pond. Of the 16 analytes detected, none exceeded
10x their respective USEPA Tapwater RSL values. As a result, no COPCs were identified for
the surface water of the Retention Pond.

2.6.4.2 Watering Run, Tributaries and Streams

Table 2.12 in Attachment A presents the results of the surface water screening at the Watering
Run PEA. Of the 26 analytes detected, only TCE and formaldehyde exceeded the 10x Tap
Water RSL screening value of 2.8 ug/L. Out of 49 samples analyzed for TCE, there were 16
detections and only two exceedances of the Ambient Water Quality Criteria ï organism only
criteria of 30 ug/L. Both of the samples exhibiting exceedances were collected from a
daylighting spring located at 201 Church Road at concentrations of 61 ug/L and 48 ug/L. The
only other exceedance of the 10x Tap Water RSL screening value was observed in one sample
from a spring at Camp St. George at a concentration of 9 ug/L. While these spring sampling
results are at locations with ground level accessibility and, as such, resemble the surface water
sampling locations, the level of dissolved volatiles in the spring samples would not be expected
to persist in open, flowing water subject to agitation and potentially sunlight. The TCE
concentrations from the true surface water samples from Watering Run and its tributaries and
streams were below the screening criteria for TCE.
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Table 2.12 also highlights formaldehyde as a constituent that was detected at a maximum surface
water concentration exceeding its screening criterion. This detection was the only formaldehyde
detection out of 47 surface water samples collected from Watering Run. The detection was at
sampling location SW-11, which was in Watering Run directly adjacent to the CertainTeed
facility in the SIP along Oak Hill Road. There was no other detection of formaldehyde in the
surface water upstream or downstream of this point. Given the very limited extent of the
indicated presence of formaldehyde in the surface water, significant exposure during the activity
of a person interacting with Watering Run in a recreational or other manner would be highly
unlikely. Formaldehyde also would be expected to be released into the ambient air from the
water as it flowed and was agitated. As such, this single detection was not considered to be
significant from a risk perspective.

Supplemental sampling of the Watering Run in 2016 to speciate the chromium thought to be
present in the surface water detected total chromium in all 10 of the samples in which it was
analyzed for and hexavalent chromium in both of the samples it was analyzed for. Table 2.12,
therefore, reflects a screening of both total chromium (using the risk-based criteria for tri-valent
chromium as a surrogate for total chromium) and hexavalent chromium separately. As can be
seen, the maximum detected concentrations of both forms of chromium were below their
respective screening levels and chromium was not identified as a COPC in any form.

As a result, no COPCs were identified for the surface water of Watering Run.

2.6.5 Indoor Air

2.6.5.1 Former FWEC Facility

VI is most directly driven by the nature and magnitude of the dissolved volatiles contamination
in the groundwater in the water-bearing layer closest to the ground surface and a potential
foundation of a future occupied structure. The first encountered water-bearing unit at the former
FWEC Facility was found to be closest to the ground surface and most heavily contaminated
with volatiles at the location of the former Finish Paint Building and the former Paint and
Solvent Storage Buildings. This area, which became known as the MIP Area 2, had a depth to
the impacted groundwater between 2.25 and 4.71 feet bgs. Table 2.13 in Attachment A lists the
volatile constituents that were measured to be present in these monitoring well samples. Only
two sampling locations within this relatively small area reported detections of volatiles: GW-
MIP2-20A and GW-MIP2-30. The maximum detected groundwater concentration was then
compared to the VISL Target Groundwater Concentration for a potential residential VI scenario
based on a TCR of 1E-6 and/or a THQ of 0.1 from the OSWER Vapor Intrusion Assessment
Vapor Intrusion Screening Level Calculator tool, Version 3.4 (dated June 2015). Those
constituents exhibiting maximum detected volatiles concentrations in this shallow groundwater
that exceeded their respective target concentrations were selected as COPCs for VI for the
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overall former FWEC Facility. This screening was based on the most extreme observed
conditions at MIP Area 2 (i.e., high concentrations and shallowest groundwater) and was
considered to provide a conservative screening for COPCs for VI for the entire former FWEC
Facility (i.e., a screening designed to identify risks at lower contaminant levels in consideration
of the representative contaminant levels present and the likely exposures). The ten volatile
constituents identified as COPCs for VI were: 1,1,1-trichloroethane (1,1,1-TCA); 1,1,2-TCA;
1,1-DCA; 1,1-DCE; ethylbenzene; mercury; naphthalene; PCE; TCE; and xylenes.

2.6.5.2 Affected Area

Potential indoor air VI concerns at the Site have previously been evaluated and monitored by
multiple groups, including the Pennsylvania Department of Health (PADOH), PADER (now
PADEP), USEPA, and the Agency for Toxic Substances and Disease Registry (ATSDR)
(PADOH, 2010). PADOH and ATSDR reviewed the groundwater sampling data, surface water
sampling data, and limited residential indoor air/vapor intrusion sampling data. As a result,
residents in the area of the down-gradient groundwater plume were provided alternate drinking
water supplies by point-of-use groundwater treatment systems, then connection to the municipal
water supply system, and VI mitigation systems (active venting) were installed at two residences
(Clean Vapor, 2011a, 2011b).

In addition, PADOH and ATSDR analyzed the cancer incidence data for the Mountain Top area
to determine if the rates of cancer that are potentially associated with exposures to TCE are
elevated compared to the Commonwealth of Pennsylvania as a whole. The cooperative Health
Consultation was performed by PADOH and ATSDR to determine if site-related TCE could
harm peopleôs health, including through inhalation of potentially impacted indoor air. The
Health Consultation concluded that ñBreathing the TCE levels detected in the residential indoor
air samples (to date) is not expected to harm the publicôs healthò (PADOH, 2010). The Health
Consultation noted that a baseline risk assessment would be developed as part of the RI/FS to
identify the existing or potential risks to human health and the environment based on the
sampling conducted for the RI.

During this same timeframe, updated vapor intrusion assessment and management guidance was
developed and proposed by USEPA (e.g., USEPA, 2012; USEPA, 2013) to replace and
supplement the Draft Vapor Intrusion Guidance published in 2002 (USEPA, 2002), as were risk-
based target screening values for indoor air, sub-slab or soil gas, and groundwater (USEPA,
2015a,b). Attachment D to this BHHRA presents an evaluation of the more recently collected RI
VI investigation sampling data that were collected since the assessment performed by PADOH
and ATSDR, including a consideration of the building characteristics that are relevant to the
potential vapor intrusion inhalation exposure pathway at a number of locations within the
Affected Area. The VI evaluation was conducted in accordance with the USEPA-approved
Work Plan that was developed to incorporate the newer VI guidance, screening values, and
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assessment approaches. Other recent VI guidance and best practices also were applied in the VI
evaluation when the Work Plan did not specifically address some aspect of the evaluation.

This evaluation was performed on a building-by-building basis using the following information
that was available for each location, including: shallow monitoring well groundwater samples
that were collected from nearby monitoring wells; groundwater data collected during the VI
investigation in association with specific locations and residences; measurements of the sub-slab
vapor or external soil gas constituent concentrations that were collected in relation to the
building; measurements of the indoor air constituent concentrations at the building (typically for
the basement and/or first floor); and concurrent measurements of the outdoor air constituent
concentrations at the location. This property-specific approach was believed to be most
technically defensible and useful with respect to site management decision-making and
conservative (i.e., more protective) in nature. In addition to the sampling performed in 2010, a
13-page ñIndoor Air Quality (IAQ) and Building Assessment/Inventory Questionnaireò was
completed for each sampled building. The questionnaire contained 59 questions pertaining to the
following information: building location and date; occupant contact information; general
building description; basement/crawl space description; additional building details/occupant use;
and sketches of the floor plans on each level of the building. Further details of the data collected
and used in the VI evaluation are presented in Attachment D to the BHHRA.

The VI evaluation was designed to apply the assessment process prescribed in USEPA guidance,
consider aspects of VI assessment recommended by PADEP, and identify COPCs for the
BHHRA relative to the VI inhalation exposure pathway. Accordingly, a three step process that
was reviewed and approved by USEPA was applied:

Step I: Assess the Completeness of the Vapor Intrusion Inhalation Exposure Pathway at
Each Building/Location;

Step II: Assess the Potential Risk-Related Significance of the Measured Shallow
Groundwater, Sub-Slab Vapor/External Soil Gas, and (if available) the Indoor Air
Constituent Concentrations Associated with Each Building/Location; and

Step III: Assess the Strength of the Linkage of the Presence of the Detected Constituents in
the Indoor Air or Sub-Slab Vapor to the Releases from the former FWEC Facility
Using a ñMultiple Lines of Evidenceò Approach.

Each of these sequential steps is further described below.

Step I: Assessment of the Completeness of the VI Inhalation Exposure Pathway

The potential completeness of the VI inhalation exposure pathway was assessed by first
identifying the list of constituents that were found to be present in both the VI investigation
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shallow groundwater samples and the soil gas and/or indoor air at a concentration that exceeded
the USEPA target risk-based residential screening levels associated with that medium. For
indoor air, this constituent-specific risk-based screening level was the USEPA Residential Air
RSL dated June 2015 (USEPA, 2015). This screening level is the same as the Target Indoor Air
Concentration published in association with the USEPAôs OSWER Vapor Intrusion Assessment
VISL Residential Exposure Scenario RBL Calculator Version 3.4 dated June 2015 (USEPA,
2015b). These published values are based on a single chemical TCR of 1E-6 or a THQ for the
constituent of 0.1. In accordance with the USEPAôs Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) protocol for COPC selection, the risk-based
screening level should be based on a THQ for the constituent of 0.1 to account for the possibility
of multiple constituents at a site affecting the same target organ or biological system of an
individual who could be exposed to a group of contaminants. For the sub-slab vapor or soil gas,
this constituent-specific screening level was the VISL Target Sub-Slab and Exterior Soil Gas
Concentration dated June 2015 (USEPA, 2015b) using a TCR of 1E-6 and THQ of 0.1. Only
those constituents that were present in the local shallow groundwater and had measured indoor
air, sub-slab vapor or soil gas concentrations exceeding their respective screening levels were
further considered as potentially posing an inhalation risk due to a potentially complete VI
exposure pathway. These cases were further considered using multiple lines of evidence to
judge the completeness of the VI pathway.

A second check was then made to ensure that the constituents identified based on the comparison
above were considered ñsufficiently volatile and toxic by USEPA to pose an inhalation risk via
vapor intrusion from a groundwater sourceò (USEPA, 2015a). The VISL Guidance specifies the
volatility and toxicity thresholds used by USEPA to make this determination. The determination
was based on the molecular weight, vapor pressure, Henryôs Law Constant, and the toxicity of
the constituent. Constituents that met these requirements have been listed by USEPA in the
VISL Guidance (USEPA, 2015a, Appendix A). Only those constituents that are sufficiently
volatile and toxic to pose potential VI concerns relative to contaminated subsurface groundwater
were retained for further consideration relative to assessing the potential completeness of the VI
inhalation exposure pathway.

Following this check, the sampling results for each building/location were compiled and
examined in relation to each other. The sampling data associated with the potential vapor
migration pathway at that location (i.e., from the shallow groundwater up through the subsurface
soil and into the building) were evaluated to see if the constituent was measured and was found
to be present at each point along the migration route. A complete VI inhalation exposure
pathway would require that the constituent or its degradation products be detected at a
building/location in the shallow groundwater (i.e., either in the VI investigation or shallow
monitoring well groundwater samples), the sub-slab vapor, and the indoor air, assuming that
there were no elevated detection limits associated with the samples for a medium at that location.
In addition, vapor intrusion into the building would require the sub-slab vapor concentration of a
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constituent to be higher than what is detected in the indoor air and that the indoor air
concentration of the constituent is higher than the concentration of the same constituent in the
outdoor air. The available data for these media for each building were examined to determine if
this vertical VI gradient of detected constituent concentrations was in evidence along the upward
vapor migration route. When concentrations for one or more media or analyte in that medium
were not available for a particular location, the data and information that were available were
examined, and judgment was made about the potential completeness of the VI inhalation
exposure pathway with uncertainty ascribed. If the VI inhalation exposure pathway could not be
shown to be incomplete based on the data that were available, the pathway was conservatively
assumed to be potentially complete and was evaluated further for that building/location. For
each location where the VI inhalation exposure pathway was assessed to be complete or
potentially complete, those constituents that were found to be present in the indoor air, or in the
sub-slab vapor or external soil gas if no indoor air sampling was performed, were further
evaluated in Step II.

Step II: Assessment of the Significance of the Measured Concentrations Relative to VI
Inhalation Risk

Step II was an assessment of the potential significance of the measured groundwater and/or sub-
slab vapor or soil gas at a building assuming that vapor migration from subsurface groundwater
may be occurring. This assessment was done in two ways: (1) first by calculating the cumulative
projected inhalation risk for each location based on the measured soil vapor (sub-slab or external
soil gas) and indoor air concentrations; and (2) second on a constituent-specific basis by location
using multiple lines of evidence relative to the potential completeness of the VI pathway in
consideration of the measures groundwater, soil gas, indoor air and ambient air measurements.

Screening Level Cumulative Risk Projection by Location

The USEPA Vapor Intrusion Screening Level (VISL) Calculator (Version 3.4, June 2015 RSLs)
was then applied in a second phase of the Step II assessment using the property-specific vapor
intrusion sampling results for external soil gas, sub-slab soil gas and indoor air. These datasets
were the same as those used in the Vapor Intrusion Evaluation that was performed as part of the
Draft BHHRA and the first phase of the Step II assessment. These VISL Calculator runs
provided estimates of the cumulative indoor air inhalation risk given a number of conservative
default assumptions about the structures and the people occupying these structures. The risk
estimates accounted for all measured air constituents in the:

(1) external soil gas and/or sub-slab soil gas (based on the available data); and

(2) indoor air when indoor air measurements were taken (regardless of source).
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The VISL Calculator runs highlighted 8 residences with potential VI concerns based on the
indoor air sampling results alone or the combination of the indoor air and sub-slab soil gas
sampling results, but many of the identified highest contributors to these risks were petroleum-
related compounds or compounds associated with the use of chlorinated municipal water or
interior chemical product storage (as further detailed below). Only 3 residences were highlighted
for potential vapor intrusion concerns based only on the sub-slab sampling results, but TCE was
not associated with 2 of these residences and did not contribute to the projected cancer risk in
excess of 1E-6 or an HI=1 at the third residence. Only two residences (i.e., 175 Church Road
and 194 Church Road) were highlighted for potential vapor intrusion concerns based on the
VISL Calculator runs using both the indoor air and the sub-slab soil gas sampling results and
indicated TCE as a risk driver. The VISL Calculator modeling runs for 171 Church Road also
were highlighted for potential vapor intrusion concerns based on runs using both the indoor air
and the sub-slab soil gas sampling results, however the risk drivers at this location did not
include TCE or its degradation products (the risk drivers were primarily the BTEX compounds
and naphthalene). The VISL Calculator results did suggest that there may be ubiquitous indoor
air inhalation concerns at the residences in the Affected Area that are not related to the TCE
plume.

Screening Level Constituent-Specific Assessment by Location

The measured near-surface groundwater, soil gas and indoor air concentrations at each building
location were compared to their constituent-specific VISL Target Groundwater Concentration,
Target Sub-Slab and Exterior Soil Gas Concentration or Target Indoor Air Concentration dated
June 2015 (USEPA, 2015), respectively. If neither the maximum detected groundwater or sub-
slab vapor/soil gas concentration exceeded its respective risk-based target concentration, that
constituent was screened out of the VI evaluation for that building/location as this would be
evidence against there being a subsurface source of that volatile contaminant. If the maximum
detected concentration of the constituent in either the shallow groundwater or the sub-slab
vapor/soil gas samples exceeded its respective VISL risk-based target concentration for that
medium, that constituent was retained for further evaluation at that location. Any constituents
with basement (BASE) or indoor air (IA) measurements that exceeded the constituentôs VISL
Target Indoor Air Concentration (equivalent to the Residential Indoor Air RSL) also were not
eliminated from the VI evaluation at that point. Table D-4 of Attachment D to this BHHRA
presents the results of Steps I and this part of Step II of this assessment on a location-by-location
basis. Table D-4 also presents results of Step III of the assessment, as detailed below.
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Step III: Assessment of the Potential Linkage of the Detected Volatile Constituents at the
Affected Area to the Releases from the Former FWEC Facility

Step III was an assessment of what the source or sources of the constituents that were detected in
the indoor air was indicated to be, based on all available information about that location. The
three primary sources of indoor air contaminants are:

1. Outdoor air;

2. Interior sources (e.g., stored chemicals and consumer products); and

3. VI from subsurface contamination.

A number of Lines of Evidence were examined to determine which source or sources may have
generated the indoor air concentrations for a particular constituent at a particular building
location. Different Lines of Evidence suggest different potential sources:

Lines of Evidence suggesting source is Outdoor Air:

A. The measured outdoor air concentration of the constituent is similar to or higher than the
measured indoor air concentration.

Lines of Evidence suggesting source is Internal to the Building:

B. The building has a garage that is attached to the living space or is integral with the
basement.

C. Fuels, solvents and other chemicals are stored within the basement or attached garage.
D. The building is connected to the public water supply that disinfects its water with

chlorine prior to distribution.
E. The building has a septic system.
F. The building occupants engage in hobbies that make use of products with volatile

constituents.
G. The building is occupied by individuals who smoke tobacco products indoors or burn

coal or wood in fireplaces.

Lines of Evidence suggesting source is Vapor Intrusion from the Subsurface:

H. The measured sub-slab vapor concentration of the constituent was higher than the
measured indoor air concentration.

I. Constituent was detected in the shallow groundwater at the building and was a COPC for
the groundwater at the former FWEC Facility.

J. The building has cracks in the basement floor or walls and/or has a sump or basement
floor drain and the groundwater table is relatively close to the foundation or floor of the
lowest occupied living space.
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Based on the application of the three-step VI evaluation process described above (and presented
in Attachment D), only TCE at Locations 11 and 16 was identified as a COPC relative to
potential VI and the indoor air inhalation exposure pathway.

VI mitigation activities were performed at Location 11 (175 Church Road) and Location 16 (194
Church Road) in July of 2011 following the VI air sampling and analyses performed in 2010. It
should be noted that two mitigation systems were installed in 2011 because the assessment of
potential indoor air risks performed at that time indicated the indoor air at both locations was
being potentially impacted by vapor intrusion. The analysis performed here for this RI that used
more complete and more recent data also indicated the need for a mitigation system at both
Location 11 and Location 16 based on the sampling performed before the installation of the
mitigation system. The active soil depressurization (ASD) systems at Locations 11 and 16 were
made operational on Friday, July 8, 2011. These ASD systems feature a single suction point and
a garage attic mounted blower. Given the operation of these systems, the concentrations of TCE
measured in the sub-slab vapor would be dramatically reduced, and the vapor migration pathway
into the IA at this location would be eliminated.

As such, given the installation and operation of these VI mitigation systems, no VI constituents
(i.e., TCE) currently pose an inhalation risk to the occupants of the Affected Area, no COPCs are
identified for the indoor air VI and inhalation pathway for the BHHRA, and no further
quantification of the current inhalation risk is warranted. However, a potential future VI risk will
remain as long as the groundwater in the Affected Area is impacted by volatile organic
compounds.
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3.0 EXPOSURE ASSESSMENT

The exposure assessment identifies the COPC concentrations, exposure parameters, and
equations that are used to quantify the complete exposure pathways identified in the CSMs for
each identified receptor at each PEA. The exposure assessment identifies the magnitude of the
exposure in terms of the exposure frequency and duration of a receptorôs potential exposure to
COPCs. The following subsections detail the key components to the exposure pathways
associated with the complete pathways that were quantitatively evaluated in the BHHRA.
Additional details relative to contaminant fate and transport are presented in the RI Report.

3.1 Exposure Point Concentrations (EPCs)

A representative exposure point concentration (EPC) for each identified COPC in each exposure
medium at each PEA was calculated using the available sampling data and the appropriate
statistical methods recommended by USEPA risk assessment guidance and used to estimate
contaminant intakes for the identified receptors. The USEPA Office of Research and
Development (ORD) developed the ProUCLÈ software to generate statistical analyses for
environmental applications for data sets with and without non-detect (ND) observations
(USEPA, 2013). The current version of the ProUCLÈ statistical software package (Version 5.0)
was employed to generate an EPC based on the 95 percent Upper Confidence Limit (UCL) of the
mean or the maximum detected concentration, whichever was lower for each COPC within each
exposure medium (USEPA, 2013). ProUCLÈ was used to generate UCL values for the COPCs
for each exposure medium. For instances where ProUCLÈ was unable to generate a
recommended UCL value or when the recommended UCL value exceeded the maximum
detected concentration, then the maximum detected concentration in that medium in that area
was selected as the EPC. To be conservative, both of the two field duplicate results (i.e., original
sample and duplicate sample) were used in the UCL calculation. Per ProUCLÈ Technical
Guidance and recommendations, UCLs were calculated with ND observations, which were
entered as the reporting limit, which was coded to distinguish this data as ND results. This
allows for multiple detection limits in ProUCLÈ to be considered during the computation of the
UCL.

Tables 3.1 to 3.11 in Attachment A present a list of the COPCs identified by the screening
process for each potential exposure medium at each PEA. Following the COPCs, the arithmetic
mean of the detect and ND values as calculated by ProUCLÈ, the recommended UCL value
generated by ProUCLÈ, the maximum detected concentration, the value selected as the EPC,
and the statistical method recommended by ProUCLÈ (if applicable) are presented. See
Attachment B for the ProUCLÈ output generated for each dataset. Tables 3.12 to 3.17 in
Attachment A present EPCs estimated using transport modeling.
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3.1.1 Soil

3.1.1.1 Ingestion and Dermal Absorption of Soil

Tables 3.1-3.5 present the EPCs for the soil subareas at the former FWEC Facility. EPCs for the
surface soil of MIP Area 1 were a combination of maximum concentrations (for two COPCs)
and a ProUCLÈ generated UCL (for one COPC). The maximum detected concentration was
selected to be the EPC for four of the identified COPCs for the soil of MIP Area 2 because there
was only one detection of each COPC. EPCs for the remaining three soil subareas in the former
FWEC Facility were selected from the UCLs provided by ProUCLÈ. These soil EPCs are used
to directly calculate the risk associated with the incidental ingestion and dermal exposure
pathways in soil.

3.1.1.2 Inhalation of Outdoor Air

The EPC for the inhalation of particulates and volatiles in outdoor air must be calculated using a
transfer factor (TF) to estimate the concentration of a particular chemical when it is either
entrained by wind (for non-volatile chemicals) or volatized from the soil into the ambient air.
The EPC was calculated from the soil EPC using the following equation:

CA = CS/PEF (for particulates)
CA = CS/VF (for volatile compounds)

Where:
CA = Chemical concentration in Air
CS = Chemical concentration in Soil (i.e., the EPC in soil)
PEF = Particulate Emission Factor
VF = Volatilization Factor

The particulate emission factor (PEF) represents the amount of a non-volatile chemical that is
expected to be transferred into the air via wind. The reciprocal of the PEF is coupled with the
concentration of the contaminant in soil to estimate a resulting concentration in air.
Consequently, lower PEFs are associated with higher air concentrations. The PEF that was
utilized for this BHHRA is the USEPA default value of 1.36E09 cubic meters per kilogram
(m3/kg) (USEPA, 2014) for all receptors except construction workers. The PEF for construction
workers was 1.97E07 m3/kg.

Similarly, the volatilization factor (VF) is a TF that estimates the amount of a volatile compound
(i.e., either a VOC or certain lighter SVOCs) that will volatize and release into the ambient air
from a known concentration of compound in the soil. Unlike the PEF, however, VFs are
chemical-specific.
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The quantitative approach described in of the Supplemental Guidance for Developing Soil
Screening Levels at Superfund Sites (EPA, 2002b) was applied when surface soil may be
expected to release volatiles into the ambient air where they could be inhaled by a receptor. The
equation for the VF is the following:

� � =

�
� � � �
� ∗ (3.14 ∗ � � ∗ � ) � �⁄ ∗ 10� � ( � � � � �⁄ )

(2 ∗ � � ∗ � � )

Where:
VF = Volatilization Factor [m3/kg];
DA = Apparent Diffusivity [cm2/s];
Q/Cvol = Inverse of the geometric mean air concentration to the

volatilization flux rate at the center of a square source [g/m2-s per
kg/m3];

T = 9.5E08 [seconds]; and
ρb = Dry Soil Bulk Density [g/cm3].

Additionally:
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Where:
ρb = Dry Soil Bulk Density, 1.5 [g/cm3];
θa = Air-filled Soil Porosity (Lair/Lsoil), n-θw;
n = Total Soil Porosity (Lpore/Lsoil), 1 – (ρb/ ρs );
θw = Water-filled Soil Porosity, 0.15 (Lwater/Lsoil);
ρs = Soil Particle Density, 2.65 [g/cm3];
Di = Diffusivity in Air [cm2/s], chemical specific;
H′ =  Dimensionless Henry’s Law Constant, chemical-specific; 

Dw = Diffusivity in Water [cm2/s];
Kd = Soil-Water Partition Coefficient [cm3/g] = Koc x foc for organics;
Koc = Soil Organic Carbon Partition Coefficient (cm3/g), chemical specific
foc = Fraction Organic Carbon in soil, 0.006 [g/g].

Chemical-specific properties used to calculate VFs were obtained from the June 2015 RSL
parameters table. The value of Q/Cvol was set to 81.9 g/m2-s per kg/m3 (USEPA, 2015b).
Details of the VF calculations are provided in RAGS Table 4.7 in Attachment A.
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The PEF or VF was used to calculate the EPC (i.e., CA), that was used to calculate the potential
risk to each relevant receptor that comes into contact with outdoor air. Tables 7.1-7.13 in
Attachment A show the outdoor air EPCs when they apply.

3.1.2 Groundwater

3.1.2.1 Ingestion and Dermal Absorption of Groundwater

Tables 3.6-3.8 present the non-VI EPCs for groundwater in each PEA. EPCs for each PEA were
a combination of maximum concentrations and ProUCLÈ generated UCLs. These groundwater
EPCs are used to directly calculate the risk associated with the incidental ingestion and dermal
exposure pathways associated with groundwater.

3.1.2.2 Inhalation of Volatilized Constituents in Groundwater During Showering

Tables 3.12 to 3.14 present the model estimated concentrations of VOCs in the shower room
resulting from COPCs in groundwater used for showering. A two-film model developed by
Foster and Chrostowski (CPF Associates, 2003) based on gas-liquid mass transfer theory was
used to estimate potential VOC emissions during showering using the impacted groundwater.
The volatilization rate across the surface of the shower droplet during the droplet flight is used to
predict the VOC emission rate. The emission rate is then used to predict air concentrations in the
shower room while showering and immediately after the shower once the water has been turned
off. These indoor air concentrations are then used to calculate exposures both during the shower
and after the shower while still in the bathroom. Absorbed doses may be calculated by also
incorporating the efficiency of VOC absorption across the lung lining. The VOC concentration
leaving the shower droplet (Cld) is obtained from an integrated rate equation based on a mass-
balance approach (Foster and Chrostowski 1986, 1987):

� � � = � � � 1 − � � � � −
� � � × � �
60 × �

� �

where:

Cld = VOC concentration leaving shower droplet after time td (μg/L);  

C0 = Initial VOC concentration in the groundwater (μg/L);  

KaL = Temperature-adjusted overall mass transfer coefficient (cm/hour);

td = Shower droplet drop time (sec); and

d = Shower droplet diameter (mm).
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The term ñ60 x dò in the denominator of the exponential term accounts for the specific interfacial
area for a spherical shower droplet (6/d) multiplied by conversion factors (1 hour/3600 sec and
10 mm/cm).

The overall mass transfer coefficient is adjusted to the bath water temperature according to a
semi-empirical equation developed to estimate the effect of temperature on oxygen mass-transfer
rate:

� � � = � � �
� � � �
� � � �

�
� � . �

where:

KaL = Temperature adjusted overall mass-transfer coefficient (cm/hr);

Kl = Overall mass-transfer coefficient (cm/hr);

T1 = Calibration temperature for KL = 293 K;

μ1 = Water viscosity at calibration temperature = 1.002 cp;

Ts = Shower/bath water temperature (K); and

μs = Water viscosity at shower/bath water temperature, (cp),

where:

� � = 10^ � 8.67� − 4 +
1.3272[20 − ( � � − 273)] − 0.001053[� � − 273) − 20]�

( � � − 273) + 105
�

The overall mass-transfer coefficient for the volatile constituent is calculated according to the
following equation, consistent with the two-film model:

� � = �
1

� �
+
� �

� � �
�

� �

where:

KL= Overall mass-transfer coefficient (cm/hr);

kl = Liquid-film mass transfer coefficient (cm/hr);

R = Universal Gas Constant, 8.2x10-5 atm-m3 /mol-K;

T = Absolute Temperature (293 K);

H = Henryôs Law Constant (atm-m3 /mol); and



FWEC/Church Road TCE Site
Final Baseline Human Health Risk Assessment Report

Mountain Top, Luzerne County, Pennsylvania

3-6

kg = Gas-film mass transfer coefficient (cm/hr).

This equation describes the mass transfer rate of a compound across an air-water interface where
diffusion may be limited by both liquid-phase and gas-phase resistances. For most volatile
constituents with Henryôs Law Constants greater than 10-3 atm-m3 /mol-K, mass transfer is
primarily limited by liquid-phase resistance. It has been shown, however, that under some
kitchen wash basin water flow rate and aeration conditions, gas-phase resistance may still be
important even for fairly volatile compounds such as chloroform (Henryôs Law Constant on the
order of 10-3 atm-m3 /mol-K).

Typical values of kL (20 cm/hr) and kg (3,000 cm/hr), which have been measured for CO2 and
H2O, respectively, may be used to estimate volatile-specific values for these parameters, as
follows:

� � ( � � � ) = � � ( � � � ) × �
18

� � � � �
�
� . �

� � ( � � � ) = � � (� � � ) × �
44

� � � � �
�
� . �

where:

kg(VOC)= gas-film mass transfer coefficient for VOC (cm/hr);

kg(H2O)= gas-film mass transfer coefficient for H2O (cm/hr);

kl(VOC) = liquid-film mass transfer coefficient for volatile (cm/hr);

kl(CO2)= liquid-film mass transfer coefficient for CO2 (cm/hr); and

MW = molecular weight of the volatile (g/mol).

The volatile constituent emission rate into the shower room is calculated from the volatile
concentration leaving shower droplet (after time td) using the following equation:

� =
� � � × � � × 60

10�

where:

S = shower room VOC emission rate (g/hr);

Cld = volatile concentration leaving shower droplet after time td (μg/L);  

FR = shower water flow rate (L/min);

60 = conversion factor (min/hr); and

106 = conversion factor (μg/g). 
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Once the volatile-specific generation rate within the shower room is estimated for each volatile
dissolved in the groundwater, the airborne concentration of each volatile constituent is estimated
separately for two time periods: (1) the time period in which the water spray is on (and there are
releases of volatiles into the shower room); and (2) the time period after the water spray is turned
off.

1. During the first time interval when water is spraying, the concentration of each volatile
constituent builds up exponentially and asymptotically toward a limiting concentration
equal to the ratio of the constituent-specific volatile generation rate and the fresh air
exchange rate with the shower room space. At the time when the shower is turned off, the
concentration of the volatile in the shower room air has reached its maximum value. The
Foster and Chrostowski shower model quantifies this concentration build-up over time, as
well as the maximum concentration reached when the spray is turned off (Cmax):

� � � � =
� �

�
∗ [1 − � � � ( � ∗ � � )]

where:

Sô = Volatile emission rate in the shower room (ug/m3-min);

R = Air Exchange Rate in the shower room (1/min); and

Ds = Shower (spraying) event duration (min/event).

2. After the water is turned off, no more of the volatile is assumed to be released into the
shower room space and the constituent concentration begins to drop off exponentially and
asymptotically toward zero as fresh air mixes with the impacted air in the shower room
through continuing air exchange. The shower model also quantifies this concentration
reduction over this time interval.

The average airborne concentration of each volatile in the shower room space is then found by
integrating the concentration build-up and reduction curves from their starting times to their
ending times. The average volatile concentration in the shower room air during the shower
(spraying) (Cave-s) is given by:

� � � � � � = �
� �

� ∗ � �
� ∗ 	 � � � −

1

�
+
� � � (− � ∗ � � )

�
�

The average volatile concentration in the shower room air after the shower (spraying) has
stopped (Cave-as) is given by:

� � � � � � � = �

� ′
� ∗ [� � � ( � ∗ � � ) − 1]

� � − 	 � �
� ∗ �

� � � (− � ∗ � � )

�
−
� � � (− � ∗ � � )

�
	�
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where:

Dt = Total shower event duration (spraying plus after spraying (min/event).

An average airborne concentration for the entire shower duration (i.e., during the water spraying
and after the spraying when the person is still present in the shower room space) (Cave-exposure) is
calculated as the time-weighted average of the interval average concentrations for the two time
periods:

� � � � � � � � � � � � � = � � � � � � � ∗
� �
� �
� + � � � � � � � � ∗

� � − 	� �
� �

�

This time-weighted average is then used at the exposure concentrations for the inhalation risk
assessment for the showering event.

The estimation of exposure concentrations during showering is seen to be determined by constituent-
specific mass transfer behavior, the characteristic shower room ventilation and fresh air exchange,
and the duration of the active showering and the overall residence time in the shower room. The
calculation of the mass transfer coefficient is a simplification of several types of mass transfer
processes (e.g., from falling droplets and water impacting on the shower floor). The calculation
of mass transfer coefficients is also an important component of modeling volatilization, and
requires information on both chemical-specific properties as well as the interfacial area across
which volatilization can occur. Mass transfer also can be affected by different water
characteristics (e.g., water flow rate, shower nozzle type, droplet size distribution, and water
temperature). Very limited experimental data are available, however, for describing mass transfer
coefficients for indoor water uses. Room air exchange rates and inter-zonal air flow rates can be
dramatically affected by the positioning of interior doors (open or closed), the use of forced
ventilation (fans, air conditioners and evaporative coolers) and season of the year. Typical
showering durations were assumed in the estimates. The validation of the Foster and Chrostowski
model shower with laboratory and residential measurements indicates that the model provides a
reasonable representation of the shower (CPF Associates, 2003 and USEPA, 1991).

The approach used focuses on indoor air concentrations associated with volatilization from
showering, but not from other indoor water uses such as air humidifiers, the dishwashing
machine, the clothes washing machine, toilets and sinks. Some empirical studies indicate that
the mass transfer of volatile constituents from showers into indoor air is greater, perhaps by an
order of magnitude, than from kitchen wash basins and clothes washing machines (CPF
Associates, 2003).

3.1.2.3 Inhalation of Volatilized Constituents in Groundwater in a Construction Trench

As indicated in Section 3.1.2.3 the regional water table is typically greater than 20 feet deep and
a typical utility trench is less than 8 feet deep. As such, it is very unlikely that a worker would
have direct prolonged exposure to groundwater. Nonetheless there are some portions of each of
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the three PEAs where the water table is less than 8 feet below ground surface and therefore this
BHHRA conservatively assumes that a construction or utility excavation could encounter
groundwater.

The source of volatilized COPCs in trench air is groundwater that may pool in the base of a
construction excavation. A screening level model developed by the Virginia Department of
Environmental Quality (VDEQ) was used to estimate the concentration of COPCs in air within
the trench. Specifically, the concentration in air can be estimated by the following equation:

VFCWCA ×=

where:

CA = Concentration in trench air (mg/m3);
CW = Concentration in water (mg/L); and
VF = Volatilization Factor.

And Volatilization Factor (VF) is estimated as:

� � =
� � × � × � × 10� � × 10� × 3600

� � � × �

where:
Ki = Overall mass transfer coefficient of chemical (cm/s);
A = Area of the trench (m2);
F = Fraction of floor of the trench through which chemical can enter (unitless);
ACH = Air Changes per hour (hr-1);
V = Volume of trench (m3);
10-3 = conversion factor (L/cm3);
104 = conversion factor (cm2/m2); and
3600 = conversion factor (seconds/hour).

The mass transfer coefficient, Ki, is estimated as follows:

� � = 1

� �
1
� �
� + �

( � × � )
� � � × � � � �
� � ��

where:
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Ka = Liquid-phase mass transfer coefficient of I (cm/s);
R = Ideal Gas Constant (atm-m3/mole-K);
T = Average system absolute temperature (K);
Hi = Henryôs Law Constant of I (atm-m3/mol); and
Kig = Gas-phase mass transfer coefficient of I (cm/s).

The value for R is 8.2 x 10-5. The default value of 298K was used for the average system
absolute temperature.

If a trench were intercept the groundwater, it would only be for a few inches since a groundwater
pool of more than a few inches would likely require dewatering. Therefore the trench depth was
set to equal the actual depth to groundwater in the monitoring well associated with the highest
water table. For the FFF Area, the water table at monitoring well CH-3A has typically been 3.5
feet bgs. For the SIP Area, the water table at monitoring well location RMW-04S-1 has typically
been 3.7 feet bgs. For the AA Area, the water table at RMS-14S has typically been 5.5 feet bgs.
The VDEQ default values for the remaining trench dimensions are 3 feet wide and 8 feet long.

According to the VDEQ, studies of urban canyons suggest that if the ratio of trench width
relative to wind direction to trench depth is less than or equal to 1, a circulation cell or cells will
be set up within the trench that limits the degree of gas exchange with the atmosphere. In
consultation with USEPA Region III, VDEQ developed an assumed ACH of 2/hour -- based
upon measured ventilation rates of buildings. If the ratio of trench width to trench depth is
greater than one, air exchange between the trench and above-ground atmosphere is not restricted,
thus ACH would be 360/hour -- based upon the ratio of trench depth to the average wind speed.
The ratio of the assumed trench width (3 feet) to trench depth (3.5 to 5.5 feet) is greater than 1
but less than 2 for each of the three PEAs considered. The VDEQ model does not allow the user
to adjust the ACH to reflect the trench geometry. Therefore the assumed ACH of 2/hour is likely
to substantially underestimate the air exchange rate and, therefore, significantly overestimate the
trench air concentration.

Model outputs can be found in Tables 3.15 to 3.17 in Attachment A.

3.1.3 Sediment

3.1.3.1 Ingestion and Dermal Absorption of Sediment

Tables 3.9 and 3.10 in Attachment A present the EPCs for the sediment in the former WWTS
Retention Pond in the former FWEC Facility and in Watering Run, respectively. COPCs
identified in the sediment were detected more than once and, therefore, all of the EPCs for both
sediment areas were selected from the UCLs provided by ProUCLÈ. These sediment EPCs were
used to directly calculate the risk associated with the incidental ingestion and dermal exposure
pathways for sediment.
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3.1.4 Indoor Air

The EPCs for the indoor air exposure pathway for a future occupied structure at the former
FWEC Facility were developed using a conservative modeling approach. Figure 8 of the DGAR
identified the predominant soil type in this area as ñCFò ï cut and fill land. This material would
be expected to present a relatively low resistance to vapor migration. Accordingly, the CF soil
was approximated in this regard by common sand which shares this property. Because no soil
gas samples were collected in the former FWEC Facility, the groundwater quality in the first
encountered water-bearing unit in this area was used as the basis for estimating the potential
indoor air concentrations of the COPCs for VI. This was done by estimating constituent-specific
groundwater-to-indoor air attenuation factors using the USEPA Screening-Level Johnson and
Ettinger Model (i.e., JnE Lite) (USEPA, 2014) with location-specific model input parameters.
These input parameters were:

Soil Type Sand
Soil Properties Determined based on soil type
Depth to GW from Bottom of Foundation
- Former FWEC Facility 0.68m +/- 0.068m

Average Groundwater Temperature 24 C
Air Properties From the model
Soil-Gas Flow Rate 5 L/min
Building Type Slab-on-Grade
Structure default 1-story (conservative assumption

for screening)
Air Exchange Rate 0.25 exchanges per hour (default)
Building Mixing Height 2.44 m (default)
Building Footprint Area 100 m2 (default)
Subsurface Foundation Area 106 m2 (default)
Building Crack Ratio 0.00038 [unitless] (default)
Foundation Slab Thickness 0.1 m (default)

The output reports from the constituent-specific JnE Lite modeling runs for the COPCs for VI
for the former FWEC Facility indoor air are included in Attachment C. The runs for the former
FWEC Facility reflect the shallower groundwater at MIP Area 2. The calculated groundwater-
to-indoor air attenuation factors for the former FWEC Facility ranged from a low value of
0.00114 for xylenes to a high value of 0.00138 for 1,1-DCE. The indoor air EPCs were then
calculated by multiplying the average detected groundwater concentration of each COPC for VI
in each exposure area (in Õg/L) by the respective constituent-specific groundwater-to-indoor air
attenuation factor for that exposure area (with the required units conversions) to yield indoor air
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EPCs (in units of milligrams [mg]/meter [m]3). Table 3.11 present these EPC calculations for
the COPCs for VI for the former FWEC Facility.

3.2 Exposure Parameters

Exposure parameters and assumptions were defined for each of the current or potential future
receptors for the pathways identified for quantitative analysis. Parameters used to develop the
quantitative risk estimates for this BHHRA are discussed below and are summarized with ample
notes and references in RAGS Tables 4.1 through 4.4 in Attachment A for each identified
receptorôs exposures to soil, sediment, groundwater, and indoor air respectively. The chemical
fate and transport of COPCs through these media for each PEA are discussed in Section 2.3 of
this BHHRA and in more detail in other sections of the RI Report. These exposure parameters
were identified on a medium, pathway, and receptor-specific basis in these tables. The
parameters used in this BHHRA were primarily based on guidance contained in:

• Table 1: Standard Default Factors as provided in the Userôs Guide (May 2014) for the
RSLs for Chemical Contaminants at Superfund Sites (USEPA, 2014c);

• RAGS Part A (USEPA, 1989);
• the Exposure Factors Handbook (USEPA, 2011);
• the Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites

(USEPA, 2002b); and
• RAGS Part E (USEPA, 2004). Some exposure parameters, as are noted, were established

based on site-specific conditions or considerations.

Reasonable maximum exposure (RME) parameters are generally designed to be conservative so
that no actual exposed population will receive greater exposures than those estimated. RME
exposure parameters and assumptions were chosen for the following receptors: an adult and
child resident (generally hypothetical), a commercial worker, an adolescent trespasser/visitor, a
former FWEC Facility site user, and a construction/utility worker.

3.2.1 Resident (Hypothetical)

Residents were assumed to include both adults and young children. Adult Residents were
assumed to be persons greater than 18 years of age who weigh 80 kg (USEPA, 2014c). Young
Child Residents were assumed to be an infant to 6 years old and weigh 15 kg (USEPA, 2002b,
2014). An exposure frequency of 365 days per year with 15 days per year spent away from
home (for a total of 350 days per year) (USEPA, 1991, 2002, 2014) was assumed for both the
Hypothetical Adult and Child Resident. Exposure durations were set to 20 years for the Adult
Resident and 6 years for the Young Child Resident (USEPA, 2014c). For the purposes of
application of age-dependent adjustment factors, the 20-year exposure duration for adults
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encompasses ages 6 to 26 years of age. The averaging time for carcinogenic effects was 70 years
and, for non-carcinogenic effects, it was the exposure duration (USEPA, 1989).

3.2.1.1 Adult and Child

Hypothetical on-site Adult and Child Residents were assumed to be potentially exposed to soil
(mixed vertically by future redevelopment and regarding activity), sediment, and groundwater by
ingestion, dermal absorption and inhalation. Potential exposure to volatile COPCs in indoor air
due to VI is by inhalation. Exposure parameters for Residents are presented in RAGS Tables
4.1, 4.2, 4.3, and 4.4 for soil, groundwater, sediment, and indoor air, respectively.

There is no current indication that the former FWEC Facility property will or could be converted
to residential use in the future. However, a hypothetical residential scenario was evaluated as a
baseline indication of the risk associated with unrestricted use of this portion of the Site.
Exposure points for impacted soil include MIP Area 1 (former Vapor Degreaser Area), MIP
Area 2 (former Finish Paint Building, and Solvent and Paint Storage Buildings), the FSBA and
the former EWA. Soil ingestion rates of 100 milligrams per day (mg/day) and 200 mg/day were
assumed for the Hypothetical Adult and Child Residents, respectively (USEPA, 2002b, 2104).
Values of 6,032 square centimeters (cm2) and 2,373 cm2 of exposed skin surface area were
chosen for the assessment of potential dermal exposure to soil for the Adult and Child Resident,
respectively (USEPA, 2014d). The Adult and Child soil to skin adherence factors were set to
0.07 and 0.2 mg/cm2-event, corresponding to the USEPA recommended RME values for adult
and child residents, respectively (USEPA, 2004, 2002, 2014).

As stated previously, on-site residential reuse of the former FWEC Facility is not considered to
be likely, but was evaluated as a baseline for comparison. Similarly, the domestic use of the
local groundwater as a potable supply was evaluated as a baseline. The recommended RME
Standard Default Exposure Factor groundwater ingestion rates of 2.5 liters per day for adults and
0.78 liters per day for children were assumed. Similarly default values of 20,900 cm2 and 6,378
cm2 of skin surface area were chosen for the assessment of potential dermal exposure to
groundwater for the Adult and Child Resident, respectively (USEPA, 2014c). The exposure
duration for dermal contact with COPCs in groundwater during bathing was 0.71 hour per event
for Adult and 0.54 hour per event for a Child. The exposure duration for inhalation of volatilized
COPCs from groundwater during showering was conservatively assumed to be 0.71 hours per
day for 350 days per year. Consistent with USEPA Region 3 policy, exposure to volatilized
COPCs during showering is not evaluated for children.

The exposure point for impacted sediment is the former WWTS Retention Pond and the WWTS
Outflow Channel. The site-specific assumption of residential exposure to sediment for 2 hours
per day for 12 days each year is based on data presented in Table 16-19 of USEPA, 2011 or time
spent in ñPool, River, or Lake.ò Average time spent per day for ñdoersò is 121 minutes per day
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(i.e., 2 hours) and the average time spent per day for the general population is 4 minutes per day.
At 12 events per year and 2 hours per event, the average time spent per day is 4 minutes. The
sediment ingestion rates of 20 mg/day for an Adult and 50 mg/day for a Child represent the mean
for general population, soil only ingestion rates for age groups 1 to <6 years and adults (USEPA,
2011). Values of 6,032 cm2 and 2,690 cm2 of exposed skin surface area were chosen for the
assessment of potential dermal exposure to sediment for the Adult and Child Resident,
respectively (USEPA, 2014c). The Adult and Child soil to skin adherence factors were set to
0.07 and 0.2 mg/cm2-event, corresponding to the USEPA-recommended RME values for Adult
and Child Residents, respectively (USEPA, 2004, 2002, 2014).

Potential exposure to volatile constituent in indoor air due to VI was evaluated assuming
inhalation exposure 24 hours per day for 350 days per year. These values correspond to the
recommended RME Standard Default Exposure Factors for residential exposure.

3.2.1.2 Off-Site Resident

Exposure parameters for Residents not associated with the former FWEC Facility property are
presented in RAGS Tables 4.2 and 4.4 for groundwater and indoor air, respectively. Off-site
groundwater is currently not used as a source of drinking water because of restrictions placed in
accordance with previous regulatory agreements. Hypothetical exposure to groundwater as a
source of drinking water was evaluated for off-site residents in the Affected Area and for
hypothetical residents in the SIPs to provide a baseline point of comparison. The recommended
RME Standard Default Exposure Factor groundwater ingestion rates of 2.5 liters per day for
adults and 0.78 liters per day for children were assumed. Similarly, default values of 20,900 cm2

and 6,378 cm2 of skin surface area were chosen for the assessment of potential dermal exposure
to groundwater for the Adult and Child Resident, respectively (USEPA, 2014c). The exposure
duration for dermal contact with COPCs in groundwater during bathing was 0.71 hour per event
for adult and 0.54 hours per event for children. The exposure duration for inhalation of
volatilized COPCs from groundwater during showering was conservatively assumed to be 0.71
hours per day for 350 days per year. Consistent with USEPA Region 3 policy, exposure to
volatilized COPCs during showering is not evaluated for children.

Potential exposure to volatile constituent in indoor air due to VI was evaluated assuming
inhalation exposure 24 hours per day for 350 days per year. These values correspond to the
recommended RME Standard Default Exposure Factors for residential exposure.

3.2.2 Former FWEC Facility Site User

The exposure parameters for a current or future former FWEC Facility site user are displayed in
RAGS Table 4.1 in Attachment A. The former FWEC Facility site user is assumed to be
potentially exposed to All Soil by incidental ingestion, dermal absorption, and the inhalation of
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particulates entrained into the outdoor air during excavation activity. The former FWEC Facility
site user is assumed to be an adult weighing 80 kg.

The RME exposure parameters for this receptor are based on site-specific assumptions of a 2
hour work day, activity 1 day per week, and a 25-year exposure duration for this receptor. These
assumed values reflect a worker who parks or moves transportation containers. A composite
worker-related soil ingestion rate of 100 mg/day was chosen (USEPA, 2014c). A value of 3,527
cm2 was chosen as the exposed skin surface area for dermal exposure to soil, and the soil to skin
adherence factor was set to 0.12 mg/cm2. These values correspond to the default composite
worker values. The averaging time for carcinogenic effects was 70 years and, for non-
carcinogenic effects, it was the exposure duration (USEPA, 1989).

3.2.3 Construction/Utility Worker

The exposure parameters for a current or future construction/utility worker are displayed in
RAGS Tables 4.1, 4.2 and 4.3 for soil, groundwater and sediment, respectively. The
construction/utility worker is assumed to be an adult weighing 80 kg. The RME exposure
parameters for this receptor are based on site-specific assumptions of an 8 hour work day,
activity 250 days per year, and a 1-year exposure duration for this receptor.

On-site exposure points for impacted soil include MIP Area 1, MIP Area 2, the FSBA and the
former EWA. There are no off-site exposure points for soil. The construction/utility worker is
assumed to be potentially exposed to All Soil by incidental ingestion, dermal absorption, and the
inhalation of particulates released into the air from their excavation activity. A construction
worker-related soil ingestion rate of 330 mg/day was chosen (USEPA, 2002b, 2014). A value of
3,527 cm2 was chosen as the exposed skin surface area for dermal exposure to soil, and a soil to
skin adherence factor was set to 0.3 mg/cm2, corresponding to the 95th percentile value for an
adult construction worker (USEPA, 2002b). These values correspond to the Standard Default
Exposure Factors for construction workers (USEPA, 2014c). The averaging time for
carcinogenic effects was 70 years and, for non-carcinogenic effects, it was the exposure duration
(USEPA, 1989).

The on-site exposure point for impacted sediment is the former WWTS Retention Pond and the
off-site exposure point is Watering Run and its tributaries. As discussed in Section 2.3.6.1, the
sediment in the WWTS Outflow Channel was demonstrated to have constituent concentrations
considerably lower (i.e., orders of magnitude) than were measured in the WWTS Retention Pond
sediments. As contact with sediments would be similar to soils during construction activities or
utility maintenance, the Standard Default Exposure Factors for soil were assumed for sediments.

Although the water table is generally greater than 15 feet below ground surface, there are a few
locations where the water table is relatively shallow. Due to the relatively shallow water table,
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groundwater may be exposure during trenching or other subsurface activities. The conservative
site-specific assumption for exposure to groundwater is for 4 hours per day for 10 days each
year. The daily groundwater ingestion rate of 5 milliliters is equivalent to approximately 1
teaspoon. A value of 3,470 cm2 of skin surface area was chosen for the assessment of potential
dermal exposure to groundwater based on the default values for soil.

3.2.4 Trespasser/Visitor

Trespassers/Visitors are assumed to be adolescents aged 11 to 16 years. Exposure parameters for
a trespasser/visitor are presented in RAGS Tables 4.1 and 4.3. Adolescents are assumed to be 11
to 16 years old and weigh 56.8 kg which is the recommended mean body weight for ages 11 to
16 years (USEPA, 2011). The trespasser/visitor was assumed to be potentially exposed to
surface soil and sediment COPCs by incidental ingestion and dermal absorption. For soil, the
exposure parameters for this receptor were based on conservative site-specific assumptions of
trespassing for 2 hours per day for 100 days each year (i.e., approximately 3 days per week for
32 weeks from April through October). For sediment, the site-specific exposure frequency of 12
days each year was selected to be consistent with the resident.

With the exception of exposure frequency, same exposure parameters were used for soil and
sediment. An ingestion rate of 50 mg/day was conservatively assumed based on the general
population central tendency value for soil ingestion by persons aged 6 to 21 years (USEPA,
2011). A value of 3,914 cm2 for the exposed skin surface area for dermal exposure to soil was
based on the surface area of the face, forearms, hands, and lower legs. The soil to skin adherence
factor was set to 0.07 mg/cm2-event, corresponding to the recommended RME values for a
recreational child ages 6 to 16 (USEPA, 2014c). The averaging time for carcinogenic effects
was 70 years and, for non-carcinogenic effects, it was the exposure duration (USEPA, 1989).

3.2.5 Commercial/Industrial Worker

The exposure parameters for a current or future commercial/industrial worker are displayed in
RAGS Tables 4.1, 4.2, and 4.4 for soil, groundwater, and indoor air, respectively. The
commercial/industrial worker is assumed to be an adult weighing 80 kg. The RME exposure
parameters for this receptor are based on the standard default assumptions of an 8 hour work day,
activity 250 days per year, and a 25-year exposure duration for the composite worker (USEPA,
2014c). The averaging time for carcinogenic effects was 70 years and, for non-carcinogenic
effects, it was the exposure duration (USEPA, 1989).

On-site exposure points for impacted surface soil include MIP Area 1, the FSBA and the former
EWA. As there is no surface soil data for MIP Area 2, it could not be included as an exposure
point. There are no off-site exposure points for surface soil. The commercial/industrial worker
is assumed to be potentially exposed to All Soil by incidental ingestion, dermal absorption, and
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the inhalation of volatiles and particulates emitted into the air. The direct contact with soil
exposure factors of incidental ingestion rate of 100 mg/day; 3,527 cm2 exposed skin surface area
for dermal exposure to soil; and a soil to skin adherence factor of 0.12 mg/cm2 were selected
based on the composite worker defaults (USEPA, 2014c,d).

On-site groundwater is currently not used because of restrictions placed in accordance with
previous regulatory agreements. As a point of reference, exposure to groundwater used in the
workplace was evaluated assuming 1 liter per day is ingested, dermal contact for 15 minutes per
day assuming 250 days per year for 25 years. A value of 2,220 cm2 of skin surface area was
chosen for the assessment of potential dermal exposure to groundwater for the on-site
commercial/industrial worker based on the average surface area of forearms and hands for adult
males and adult females from Table 7-2 of USEPA, 2011. Although commercial properties
within the Affected Area and the SIPs are on public water supply, incidental exposure to
groundwater was quantitatively evaluated using the same exposure parameters.

Potential exposure to volatile constituents in indoor air due to VI was evaluated assuming
inhalation exposure 24 hours per day for 250 days per year. These values correspond to the
recommended RME Standard Default Exposure Factors for the composite worker (USEPA,
2014c).
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4.0 TOXICITY ASSESSMENT

This section describes the process used to identify intake route-specific toxicity values for each
COPC selected for BHHRA. Toxicity values are used in conjunction with the information
presented in the exposure assessment in Section 3 to calculate the hazards and risks presented in
Section 5 below.

USEPA has performed toxicity assessments for numerous chemicals and has published the
corresponding toxicity values that have undergone peer review. These toxicity values include
reference doses (RfDs) and reference concentrations (RfCs) for evaluating the non-carcinogenic
health effects associated with exposure, and cancer slope factors (CSFs) and unit risks (URs) for
evaluating the carcinogenic health effects associated with exposure. Section 4.1 presents
information regarding the non-cancer toxicity values, and Section 4.2 presents the information
regarding the cancer toxicity values used in this BHHRA. Section 4.3 addresses some special
cases and considerations that are relevant to the Site.

The preferential hierarchy of sources from which toxicity values and information were drawn
was (USEPA, 2003):

• Tier 1: Integrated Risk Information System (IRIS), which is an on-line USEPA
database containing current toxicity values for many chemicals that have gone
through a rigorous peer review and USEPA consensus review process (USEPA,
2013);

• Tier 2: Provisional Peer Reviewed Toxicity Values (PPRTVs) developed by the
USEPA Office of Research and Development/National Center for Environmental
Assessment/Superfund Health Risk Technical Support Center. PPRTVs retain
subchronic values even if IRIS releases a profile without subchronic values; and

• Tier 3: Additional USEPA and non-USEPA sources of toxicity information, including
(but not limited to) the ATSDR Minimum Risk Levels (MRLs), the California
Environmental Protection Agency (CalEPA) toxicity values, and toxicity values
published in the Health Effects Assessment Summary Tables (HEAST) (USEPA,
1997).

In the fall of 2009, an additional source of toxicity values was added: screening toxicity
values in an appendix to certain PPRTV assessments. These values were placed ahead of
HEAST toxicity values because these values are more recent, use current USEPA
methodologies in the derivation, and are externally peer reviewed. A summary of the
toxicity values selected for use in this BHHRA for each identified non-carcinogenic and
carcinogenic COPC is presented below.
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4.1 Non-Carcinogenic Health Criteria

For non-carcinogens, the USEPA publishes RfDs that are the chemical-specific doses below
which no significant adverse health effects are expected. For chemicals that have non-
carcinogenic health effect endpoints, many authorities consider organisms to have repair and
detoxification capabilities that must be exceeded by some critical level (threshold) before the
health effect is manifested. For example, an organ can have a large number of cells performing
the same or similar functions that must be significantly depleted before an effect on the organ is
seen. This threshold view holds that a range of exposures from just above zero to some finite
value can be tolerated by the organism without an appreciable risk of adverse effects.

4.1.1 Oral/Dermal Criteria

The chronic oral/dermal RfD values selected for use in this BHHRA were compiled from the
hierarchy of sources listed above. These values were checked to insure that the most up-to-date
values were used from the cited sources. An RfD, expressed in units of milligrams of chemical
per kilogram of body weight per day (mg/kg-day), is an estimate of a daily exposure level for
people (including sensitive individuals) that is likely to be without an appreciable risk of
deleterious effects during the period of exposure. The purpose of the RfD is to provide a
benchmark value against which estimated doses (e.g., those projected for human exposures to
various environmental media) might be compared. Doses that are higher than the RfD may
indicate that an inadequate margin of safety could exist for exposure to that substance and that an
adverse health effect could occur. The RfD is derived using uncertainty and modifying factors
(e.g., to adjust exposures from animals to humans and to protect sensitive sub-populations) to
ensure that it is likely to overestimate (rather than underestimate) the potential for adverse non-
carcinogenic effects to occur. The chronic oral RfD values are listed in RAGS Table 5.1 in
Attachment A. Subchronic oral RfDs were used for the subchronic exposure scenarios that were
evaluated. Subchronic oral RfDs are specifically developed to be protective for short-term
exposure to a compound. Subchronic oral RfDs should generally be used to evaluate the
potential non-carcinogenic effects of exposure periods between two weeks and seven years.
Subchronic oral RfDs only were used in the evaluation of the construction worker / utility
worker receptor.

The chronic dermal RfD values for the identified COPCs also are listed in RAGS Table 5.1 in
Attachment A. There are, at present, no USEPA-derived RfDs for the dermal route of exposure.
Dermal RfDs were calculated from the oral RfD value using an oral-to-dermal adjustment factor.
The oral-to-dermal adjustment factor is based on chemical-specific gastrointestinal absorption
efficiencies listed in USEPA RAGS Part E, Exhibit 4.1 (USEPA, 2004). The methodologies
developed for evaluating dermal absorption are based on an estimation of absorbed dose. The
IRIS-verified RfDs are typically based on an administered dose. Therefore, an adjustment of the
oral toxicity value to represent an absorbed rather than an administered dose is necessary. The



FWEC/Church Road TCE Site
Final Baseline Human Health Risk Assessment Report

Mountain Top, Luzerne County, Pennsylvania

4-3

adjustment accounts for the absorption efficiency in the critical clinical or epidemiological study
forming the basis of the published toxicity factor. The magnitude of the toxicity factor
adjustment is inversely proportional to the absorption fraction in the critical study. As the
absorption efficiency decreases, the difference between the absorbed dose and administered dose
increases.

Consistent with RAGS Part E (USEPA, 2004), an adjustment was made to establish a dermal
RfD when the following conditions were met:

• The toxicity value derived from the critical study was based on an administered dose
(e.g., delivery in diet or by gavage) in its study design; and

• A scientifically defensible database demonstrates that the gastrointestinal absorption of
the chemical in question from a medium (e.g., water, feed) similar to the one employed in
the critical study is significantly less than 100% (i.e., <50%).

If these conditions were not met, complete (i.e., 100%) absorption was assumed, and no
adjustment of the oral toxicity value was made to obtain a toxicity value to be used for the
dermal absorption route.

4.1.2 Inhalation Criteria

Non-cancer toxicity values for the inhalation route are typically expressed as RfCs. The
inhalation RfC is analogous to the RfD and is an estimate of the air concentration in mg/m3 that
an individual can breathe over the period of exposure without a risk of deleterious effects. The
inhalation RfC was developed to be protective of adverse health effects, both systemic and
portal-of-entry, associated with inhalation exposure. The inhalation RfC values associated with
the identified COPCs are listed in RAGS Table 5.2 in Attachment A. Chronic RfCs are an
estimate (with uncertainty spanning perhaps an order of magnitude) of a continuous inhalation
exposure to the human population (including sensitive subgroups) that is likely to be without an
appreciable risk of deleterious effects during a lifetime. EPA subchronic inhalation RfCs are
generally used for exposures that are between 2 weeks and 7 years. ATSDR subchronic MRLs
are based on exposures less than 1 year. Table 5.2 includes ATSDR chronic inhalation MRLs as
a chronic RfC, intermediate inhalation MRLs as a subchronic RfC and California Environmental
Protection Agency (chronic) Reference Exposure Levels (RELs) as chronic RfCs. Subchronic
RfCs only were used in the evaluation of the construction worker / utility worker receptor.

4.2 Carcinogenic Health Criteria

A CSF is a numerical estimate of the potency of a chemical which, when multiplied by the
average lifetime dose, gives the probability of an individual developing cancer over a lifetime.
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CSFs are expressed in units of the inverse of milligrams of chemical per kilogram of body
weight per day [(mg/kg-day)-1]. They are usually derived by USEPA by means of a linearized
multistage model and reflect the upper-bound limit of cancer potency of any chemical. The
underlying assumption used by USEPA for regulatory risk assessment for constituents with
known or assumed potential carcinogenic effects is that no threshold dose exists. In other words,
USEPA assumes that a finite level of potential risk is associated with any dose above zero. As a
result, the calculated carcinogenic risk is likely to represent a plausible upper limit to the risk.
The actual risk is unknown but is likely to be lower than the predicted risk (i.e., conservative),
and may be as low as zero (USEPA, 1989).

In 2005, USEPA released updated guidelines that it will follow when assessing the risks posed
by carcinogenic chemicals (USEPA, 2005). These guidelines revise the methods that USEPA
has used since 1986 to calculate cancer risks from exposure to chemicals. The older guidelines
made use of a number of default assumptions and fallback positions to protect public health
when applicable data was lacking. The updated guidelines allow for the analysis of all available
data before resorting to the use of the default assumptions or fallback positions. The updated
guidelines also address the assessment of childhood cancer and cancer later in life for adults
exposed to a carcinogen as a child.

However, at this time, the assessments summarized in the current IRIS database were mostly
developed using the prior cancer risk guidelines. As such, the old guidelines provide the
framework within which the current cancer toxicity values and quantitative methods must be
interpreted and applied. Under the prior cancer risk guidelines, USEPA used a system for
classifying chemicals according to their likelihood as a human carcinogen. This system was
based on five categories that made up the ñweight-of-evidenceò system of carcinogenicity that
was used to classify each compound. That weight-of-evidence classification system is
summarized below.

Group Classification

A This category indicates there is sufficient evidence from epidemiological
studies to support a causal association between an agent and human cancer.

B1 This category generally indicates there is at least limited evidence from
epidemiologic studies of carcinogenicity to humans.

B2 This category generally indicates, in the absence of data on humans, there is
sufficient evidence of carcinogenicity in animals.

C This category indicates that there is limited evidence of carcinogenicity in
animals in the absence of data on humans.
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Per the USEPA (2005), the following default age-dependent adjustment factors (ADAFs) were
applied to the slope factor (SF) for the COPCs with a mutagenic mode of action, as appropriate
for the hypothetical resident and trespasser in each PEA (i.e., FFF, AA, and SIP):

Age ADAF
0 to <2 10
2 to <16 3
16 to <30 1

4.2.1 Oral/Dermal Criteria

As discussed above, there are also, at present, no USEPA-derived CSFs for the dermal route of
exposure. Dermal CSF values are calculated from the oral CSF values using an oral-to-dermal
adjustment factor. This adjustment for the oral CSFs was performed using the same general
process applied for the oral RfDs, as described in Section 4.1.1. It is noted, however, that
adjustment of the RfD required its multiplication by the oral-to-dermal adjustment factor, while
adjustment of the CSF requires its division by the oral-to-dermal adjustment factor. The oral and
dermal CSF values selected for use in this BHHRA are listed in RAGS Table 6.1 in Attachment
A.

4.2.2 Inhalation Criteria

Carcinogenic toxicity values for the inhalation pathway are typically expressed as URs. The
URs used in this BHHRA were compiled from the hierarchy of sources listed previously, and are
listed in RAGS Table 6.2 in Attachment A.

4.3 Special Cases

4.3.1 Benzene

The oral CSF for benzene is an extrapolation from the known inhalation dose-response to the
potential oral route of exposure. The inhalation UR is reported as a range, from 2.2 x 10-6 to 7.8
x 10-6 per Õg/m3. For the purposes of this BHHRA, the upper end of the CSF and UR ranges
were chosen.

D This category indicates that the evidence for carcinogenicity in animals is
inadequate, or no data are available.

E This category indicates that there is evidence of non-carcinogenicity in at least
two adequate animal tests in different species or in both epidemiologic and
animal studies.
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4.3.2 Carcinogenic Polycyclic Aromatic Hydrocarbons

Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons
(EPA/600/R-93/089, July 1993) recommends that a toxicity equivalency factor (TEF) be used to
convert concentrations of carcinogenic polycyclic aromatic hydrocarbons (cPAHs) to an
equivalent concentration of benzo(a)pyrene when assessing the cancer risks posed by these
substances from oral exposures. These TEFs are based on the potency of each compound
relative to that of benzo(a)pyrene. For the values listed in RAGS Tables 6.1 and 7.1ï7.12, these
TEFs have been applied to the toxicity values. These TEFs are not needed and are not to be used
with the CalEPA Inhalation Unit Risk Values listed in Table 6. The following table presents the
TEFs for cPAHs recommended in Provisional Guidance for Quantitative Risk Assessment of
Polycyclic Aromatic Hydrocarbons.

Toxicity Equivalency Factors for Carcinogenic Polycyclic Aromatic Hydrocarbons
Compound TEF

Benzo(a)pyrene 1.0
Benz(a)anthracene 0.1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1.0
Indeno(1,2,3-c,d)pyrene 0.1

4.3.3 TCE

Adverse noncancer effects associated with oral TCE exposure include decreased body weight,
liver and kidney effects, and neurological, immunological, reproductive, and developmental
effects. Therefore, separate RfDs were developed based on consideration of relevant and
appropriate endpoints carried through to the derivation of ñcandidateò RfDs. Each of the
ñcandidateò RfDs has different uncertainty factors, ranging from 10 to 1,000. Based on these
ñcandidateò RfDs, a single oral RfD of 0.0005 mg/kg-day and a single RfC of 0.002 mg/m3 were
utilized based on multiple critical effects.

IRIS has recently released a Toxicity Assessment for TCE. IRIS suggests that the kidney risk be
assessed using the mutagenic equations and the liver and non-Hodgkin lymphoma (NHL) be
addressed using the standard cancer equations. Additionally, it is recommended that the
application of ADAFs to (the kidney cancer component of) this slope factor be considered when
assessing cancer risks to individuals exposed in early life (i.e., <16 years old). Data for TCE are
not sufficient to develop separate risk estimates for childhood exposure. The oral slope factor of
4.6 x 10-2 per mg/kg/day, calculated from data from adult exposure, does not reflect presumed
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increased early-life susceptibility to kidney tumors for this chemical. Generally, the application
of ADAFs is recommended when assessing cancer risks for a carcinogen with a mutagenic mode
of action. Therefore, the ADAFs are applied to the portion of the slope factor associated with
kidney tumors but not to the portion of the slope factor associated with liver tumors and NHL.

For the purposes of application of the ADAF, the resident child receptor is aged 0 to 6 and the
resident adult receptor is aged 6 to 26. The ADAF is only applied to the kidney portion of the
CSF for trichloroethene (9.3E-03 for oral and dermal exposures; 1E-03 for inhalation exposure).

For the purposes of application of the ADAF, the trespasser receptor is aged 11 to 16. The
ADAF is only applied to the kidney portion of the CSF for trichloroethene (9.3E-03 mg/kg-day-1
for oral and dermal exposures; 1E-03 (mg/m3)-1 for inhalation exposure).

4.3.4 Vinyl Chloride

IRIS presents two sets of oral CSF and UR values for vinyl chloride. The oral CSF of 7.2E-1 per
mg/kg-day to account for continuous lifetime exposure during adulthood, based on use of the
linearized multistage model, is shown in RAGS Table 6.1 in Attachment A and was utilized in
the risk calculations. IRIS recommends a twofold increase to 1.4 per mg/kg-day to account for
continuous lifetime exposure from birth. Similarly, the UR estimate of 4.4 E-3/(Õg/m3) to
account for continuous, lifetime exposure during adulthood, based on use of the linearized
multistage model, is shown in RAGS Table 6.2 in Attachment A and was utilized in the risk
calculations. IRIS recommends a twofold increase to 8.8 E-6/(Õg/m3), to account for continuous
lifetime exposure from birth.

As presented in the RSL Userôs Guide, the examples in the Toxicological Review (USEPA,
2001) indicate that, during childhood, both pro-rated and non-pro-rated risks should be generated
using the lower CSF or UR (i.e., the ñcontinuous lifetime exposure during adulthoodò values).
This approach for calculating the carcinogenic risk associated with vinyl chloride in groundwater
for children (i.e., the approach used to calculate the USEPA RSLs for residential groundwater
use as Tapwater) was applied in this BHHRA along with the oral CSF of 7.2E-1 per mg/kg-day
and the UR estimate of 4.4 E-3/(mg/m)3 to account for continuous lifetime exposure during
adulthood. The equations for calculating the pro-rated and non-prorated intakes are shown in
Table 4.2. As vinyl chloride was not identified as a COPC in any other exposure medium, no
other vinyl chloride-specific adjustments to the intake and toxicity were required. Although vinyl
chloride is a mutagen, the ADAFs are not applied when using this approach. When estimating
the risk using this method and considering the lifetime segments during childhood and
adulthood, it is clear that the cancer risks early in life are higher than those that would be
generated if the typical pro-rated risks were simply generated using the lifetime CSF or UR.
This finding is consistent with the IRIS assessmentôs statements that cancer risk is increased
during early life. However, over the course of a 70-year lifetime, the risk generated using the
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pro-rated and non-pro-rated segments, along with the lower CSF or UR, generally exceeds the
risk generated using only pro-rated exposure and the lifetime CSF or UR. However, the former
risk estimates trend closer and closer to the latter as life advances, and converge at about the 70-
year mark.

4.3.5 Lead

USEPA has no consensus RfD or CSF for inorganic lead; USEPA considers lead to be a special
case because of the difficulty in identifying the classic ñthresholdò needed to develop an RfD.
USEPA, therefore, evaluates lead exposure by using blood-lead modeling, such as the Integrated
Exposure-Uptake Biokinetic Model (IEUBK). The USEPA Office of Solid Waste has also
released a detailed directive on risk assessment and cleanup of lead in residential soil. The
directive recommends that soil lead levels less than 400 mg/kg are generally safe for residential
use. Above that level, the document suggests collecting data and modeling blood-lead levels
with the IEUBK model.  For water, the MCL of 15 μg/L and for air, the National Ambient Air 

Quality Standard of 0.15 Õg/m3 were used as points of comparison.
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5.0 RISK CHARACTERIZATION

The final step in the risk assessment process is the quantitative human health risk
characterization. Risk characterization is performed by inputting site-specific data and
assumptions into formula developed by USEPA for the calculation of cancer risks and non-
cancer health hazards. The quantitative evaluation of risks involves combining EPCs, exposure
scenarios, chemical intake models, and toxicity values using methods defined by USEPA to
calculate potential carcinogenic and non-carcinogenic risks associated with current and potential
future use RME scenarios. Potential health risks were calculated for baseline conditions,
projecting exposures to contaminant levels at the Site as they currently exist.

The quantitative assessment of potential risks to human health associated with present and future
use scenarios was performed by calculating:

• Chronic Daily Intakes (CDIs) for each ingestion-related exposure pathway;

• Dermal Absorbed Doses (DADs) for each exposure pathway related to dermal
absorption; and

• Exposure Concentrations (ECs) for each inhalation exposure pathway.

Formulae for each exposure pathway are shown on RAGS Tables 4.1 through 4.4 in Attachment
A. CDIs and DADs are expressed as the amount of a chemical an individual would be exposed
to per unit body weight per day (i.e., mg/kg-day). The CDIs and DADs are averaged over a
lifetime (70 years) for carcinogens and over the exposure duration for non-carcinogens (USEPA,
1989). The ECs are expressed as an effective airborne concentration in units of mg/m3.

For non-carcinogens, exposure pathways were evaluated by comparing chemical-specific CDIs
and DADs to their associated RfD for the oral and dermal routes of exposure, respectively, and
by comparing the EC to the RfC for the inhalation route of exposure. Potential non-carcinogenic
effects are evaluated as the ratio of the CDI or DAD to the appropriate RfD or the EC to the RfC.
This ratio is referred to as the Hazard Quotient (HQ). The sum of all CDI/RfD or DAD/RfD
ratios, for all of the COPCs for each receptor in each medium is called the Hazard Index (HI) and
is calculated as shown below:

∑
=

=
n

1i i

i

RfD
CDI

HI (oral exposure pathways)

∑
=

=
n

i i

i

RfD
DADHI

1
(dermal exposure pathways)

where:

CDIi = Chronic oral daily intake for chemical i (mg/kg-day)
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DADi = Chronic dermal daily intake for chemical i (mg/kg-day)
HI = Hazard Index [unitless]
n = Number of COPCs in each medium [unitless]
RfDi = Reference dose for chemical i (mg/kg-day)

For inhalation, the HI is defined as:

∑
=

=
n

i i

i

RfC
EC

HI
1

(inhalation exposure pathways)

where:

ECi = Inhalation exposure concentration for chemical i (mg/m3)
HI = Hazard Index [unitless]
n = Number of COPCs in air [unitless]
RfCi = Reference concentration for chemical i (mg/m3)

An HI less than 1.0 is unlikely to be associated with adverse health effects and is, therefore, less
likely to be of concern than an HI greater than 1.0. However, a conclusion should not be
categorically drawn that HIs less than 1.0 are ñacceptableò and that HIs greater than 1.0 indicate
that health effects will occur. This is a consequence of uncertainties inherent in derivation of the
RfD or RfC in the exposure assessment and uncertainties associated with adding individual terms
in the HI calculation. In addition, for cases with HIs greater than 1.0, the effect/target organ-
specific HIs were evaluated (assuming that two chemicals that produce adverse effects on the
same target organ are dose additive). HIs cannot be summed across age groups. Tables 7.1
through 7.13 in Attachment A present the EPCs, calculated route-specific chemical intakes,
chemical-specific RfD or RfC, and individual HQs for each receptor, exposure medium, and
pathway combination addressed in the BHHRA.

The potential incremental excess lifetime cancer risk (ELCR) due to exposure to a specific
carcinogenic compound is calculated by multiplying chemical-specific CDIs by their associated
SFs for the oral and dermal routes of exposure and by multiplying the EC by the UR for the
inhalation route of exposure. The sum of the CDI*SF products for the COPCs for each receptor
in each medium is called the ELCR and is calculated as shown below:

∑
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where:

CDIi = Chronic daily intake for chemical i (mg/kg-day)
DADi = Chronic dermal daily intake for chemical i (mg/kg-day)
ELCR = Excess lifetime cancer risk (unitless)
n = Number of COPCs in each medium [unitless]
SFi = Slope factor for chemical i (mg/kg-day)-1

For inhalation, the ELCR is defined as:

∑
=

⋅=
n

i
ii URECELCR

1
(inhalation exposure pathways)

where:

ECi = Exposure point concentration for chemical i (mg/m3)
ELCR = Excess lifetime cancer risk (unitless)
n = Number of COPCs in the air [unitless]
URi = Inhalation unit risk for chemical i (mg/m3)-1

For the purposes of this assessment, cancer risks for exposure to multiple carcinogenic
contaminants were assumed to be additive. USEPA has determined that the target risk range is
between 1E-6 and 1E-4 for evaluating the need for remedial action. An ELCR below or within
this range is unlikely to be associated with cancer effects and is less likely to be of concern than
an ELCR exceeding this range (i.e., greater than 1E-4). Tables 7.1 through 7.13 in Attachment A
present the EPCs, calculated route-specific chemical intakes, chemical-specific SFs or URs, and
individual ELCRs for each receptor, exposure medium, and pathway combination addressed in
the BHHRA.

5.1 Results of Risk Calculations

This section contains a receptor-specific summary of the potential carcinogenic and non-
carcinogenic risk projected for each receptor assuming RME exposures to the COPCs associated
with each PEA. Total ELCR and HI estimates also were calculated by summing across COPCs
and exposure media for a particular receptor. Results of carcinogenic ELCR and HI calculations
are detailed in RAGS Tables 7.1 through 7.13 in Attachment A.

The following paragraphs contain discussions of the results of these calculations and identify the
chemicals of concern (COCs), which are COPCs that were found to contribute most significantly
to the Site risk or hazard. Chemicals that were found to individually contribute a carcinogenic
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ELCR greater than 1E-4 or an HI greater than 1 to a particular receptor were judged to
ñcontribute significantlyò to Site risks and are summarized in RAGS Tables 9.1 through 9.13
(Attachment A) for each receptor.

5.1.1 Former FWEC Facility

The CSM for this PEA (Figure 2-2) identified two current receptors (i.e., site users and
trespassers) and three potential future receptors (i.e., site users, commercial workers and
construction/utility workers). In addition, hypothetical Adult and Child Residents were
considered as a baseline point of comparison relative to unrestricted use. COPCs were identified
for surface soil (MIP Area 1, FSBA, and EWA areas), All Soil (MIP Area 1, MIP Area 2, FSBA,
and EWA areas), groundwater, sediments (Retention Pond), and possible VI from groundwater
to indoor air (see RAGS Tables 2.1 to 2.5 (soil), 2.6 (groundwater), 2.9A and B (sediment), and
2.13 (indoor air), respectively). No surface water COPCs were identified (see RAGS Table 2.11
in Attachment A). As no surface soil data was available for MIP Area 2, the All Soil EPCs for
MIP Area 2 were assumed to be representative of surface soil.

ELCR and HI values for each combination of type of receptor (i.e., current, current and future,
future, and hypothetical) and exposure medium are listed in Table 5-1 (provided at the end of
this report section). Among the current receptors, the total ELCR and HI estimates did not
exceed the target range for the former FWEC Facility Site User (see RAGS Table 7.4A in
Attachment A) or the trespasser (see RAGS Table 7.3 in Attachment A).

Among the potential future receptors, the ELCR for the commercial worker (see RAGS Table
7.2 in Attachment A) projected for exposure to the conservatively modeled indoor air
concentration of 1,1-DCA due to VI from groundwater exceeded 1.0E-4 (i.e., 5.2E-4), and the
HIs for exposure to 1,1,1-TCA, 1,1,2-TCA, 1,1-DCE, naphthalene and TCE in the projected
indoor air exceeded 1. In addition, for potential exposures associated with groundwater use for
tapwater/sanitary supply (i.e., ingestion, hand washing) the ELCR exceeded 1.0E-4 (i.e., 1.2E-4)
and the HI was 6.4, primarily due to TCE. For potential future exposures to a commercial
worker, the HI associated with TCE in the MIP Area 1 surface soil exceeded 1, and VI from the
groundwater and the consumption of groundwater showed cancer and non-cancer risks above the
thresholds. For the future former FWEC Facility Site User (see RAGS Table 7.4B in
Attachment A), the HI for TCE in MIP Area 1 soils was 1.0 assuming all of the former FWEC
Facility Site Users time on-site was spent within this area. If the site users potential exposure
time is divided between MIP Area 1 and the other portions of the Site, then the overall HI is less
than 1. The ELCR estimates for the site user did not exceed the target risk range. The Total
ELCR for a future construction/utility worker did not exceed the target risk range, but the HIs for
their exposure to projected vapors released from groundwater into a trench exceeded 1 due to
TCE and soil (especially in the MIP Area 1) exceeded 1 (see RAGS Table 7.5 in Attachment A)
primarily due to TCE in MIP Area 1 soils.
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Considering the hypothetical residential or unrestricted use of the Site (see RAGS Table 7.1 in
Attachment A), risks for the Child Resident associated with TCE in the MIP Area 1 soil
exceeded 1.0E-4 (i.e., 1.4E-4) and the HIs associated with TCE and 1,1,2-TCA in the MIP Area
1 soil exceeded 1. The calculated HIs for cobalt in the FSBA and in the former EWA also
exceeded 1. For the Adult Resident, the risks associated with TCE in the MIP Area 1 soil
exceeded 1.0E-4, and the calculated HIs associated with TCE and 1,1,2,-TCA in the MIP Area 1
soil exceeded 1. The HIs associated with domestic use of groundwater for both the child and
adult residents exceeded 1 for iron, manganese and TCE and the HI for adult resident also
exceeded 1 for cyanide. The ELCR for domestic use of groundwater was greater than 1.0E-4 for
both the child and adult residents primarily due to TCE and chromium (assuming all chromium
in groundwater is hexavalent chromium). The ELCR for exposure to the modeled indoor air
concentration of 1,1-DCA due to VI from groundwater exceeded 1.0E-4 for the child and adult
residents, and also for 1,1,2-TCA, naphthalene, and TCE for the adult resident. The HIs for
exposure the modeled indoor air concentration of to 1,1,1-TCA, 1,1,2-TCA, 1,1-DCE, mercury,
naphthalene, TCE and xylenes due to VI from groundwater (based on MIP data) exceeded 1 for
both the child and adult residents.

5.1.2 Affected Area

The CSM for this PEA (Figure 2-3) identified six current receptors (i.e., residents, commercial
workers, teachers/students and pre-school children at St. Judeôs School, trespassers/visitors, and
construction/utility workers). COPCs were identified for groundwater (see RAGS Table 2.8 in
Attachment A). Possible VI from groundwater to indoor air also was evaluated in detail as
discussed in Section 2.6.5.3 and Attachment D. Based on extensive soil gas and indoor air
sampling, only two locations (Locations 11 and 16) were identified as having a potentially
complete VI pathway relative to the Site releases. However, this exposure pathway was
effectively eliminated for current exposures through the installation of vapor mitigation systems
at the structures at both of these locations in 2011.

Based on approximately 10 years of groundwater data from groundwater monitoring wells and
VI investigation sampling, the extent of the contaminant plume in the Affected Area is stable and
the contaminant concentrations have declined due to the continuing operation of the GETS at the
source at the former FWEC Facility and the natural attenuation processes that are reducing the
concentrations of many of the contaminants. In addition, the discontinued pumping and closure
of the private wells in the Affected Area has reduced the induced migration of groundwater
toward the residences. This also has led to a reduction in the concentrations of the volatile
groundwater contaminants beneath the structures that could influence potential vapor intrusion at
these locations. These ongoing activities and natural processes will lead to further declines in the
concentrations of the shallow volatile groundwater contaminants in the Affected Area, and a
further reduction in the potential for VI at these residences in the future.
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Based on the downward trend in contaminant concentrations and the installation and operation of
the VI mitigation systems at the two residences associated with the unique subsurface conditions
that increased the localized potential risk associated with VI, the current VI health risks for the
Affected Area via the indoor air exposure pathway have been mitigated. However, a potential
future VI risk will remain as long as the groundwater in the Affected Area is impacted by
volatile organic compounds.

Groundwater in the Affected Area is not currently used for drinking as the structures and
buildings have been connected to the municipal supply system or a point of use treatment
system. However, the hypothetical use of the local groundwater as a drinking water supply was
evaluated as a point of reference. For this hypothetical groundwater exposure scenario, the HIs
for iron, acrolein and TCE exceeded 1 for the Child Resident and the HIs for acrolein and TCE
exceeded 1 for the Adult Resident. The ELCR estimates for a resident did not exceed the target
risk range (see RAGS Table 7.6 in Attachment A).

The projected risks for a future commercial worker having workplace exposure to groundwater
did not exceed the benchmark value and although the total HI was slightly greater than 1, once
segregated by target organ / organ system, the HIs were less than 1 (see RAGS Tables 7.7 and
9.7 in Attachment A). The HI and total ELCR for a future construction/utility worker did not
exceed the target ranges (see RAGS Table 7.8 in Attachment A).

5.1.3 Watering Run and Tributaries

The CSM for this PEA (Figure 2-4) identified trespassers/visitors and potential future
construction/utility workers as receptors most likely associated with Watering Run. COPCs
were identified for the sediments in Watering Run and its tributaries (see RAGS Table 2.10 in
Attachment A). However, no surface water COPCs were identified (see RAGS Table 2.12 in
Attachment A).

The projected risks and hazards for the trespasser were both below their respective benchmarks
(see RAGS Table 7.9 in Attachment A). The calculated HI exceeded 1 for construction/utility
workers due to manganese in the sediments. The Total ELCR for a future construction/utility
worker did not exceed the target risk range (see RAGS Table 7.10 in Attachment A).

5.1.4 Surrounding Industrial Properties

The CSM for this PEA (Figure 2-5) identified two current or future receptors (i.e., a commercial
worker and a construction/utility worker). In addition, a hypothetical residential exposure
scenario relative to unrestricted groundwater use (including consumptive use) was considered as
a point of comparison for this PEA.
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Among the current receptors, the total ELCR estimates did not exceed the target range for the
commercial worker or the construction/utility worker (see RAGS Tables 7.12 and 7.13 in
Attachment A). The calculated HI for the commercial worker (i.e., 3.7) exceeded 1 due to
manganese and TCE the HI for the construction/utility workers exceeded 1 due to TCE (i.e., 2.2)
(see RAGS Tables 7.12 and 7.13 in Attachment A).

The groundwater in the SIPs is not currently used for drinking or for any known non-
consumptive use. However, the hypothetical domestic use of groundwater for drinking and
bathing was evaluated as a point of reference relative to unrestricted use (see RAGS Table 7.11
in Attachment A). For the hypothetical scenario, the HIs for iron, manganese, and TCE each
exceeded 1 for the Child Resident and the HI for manganese and TCE each exceeded 1 for the
Adult Resident. The lifetime ELCR estimate for a resident (i.e., 1.1E-4) exceeded the target risk
range primarily due to TCE.

The USEPA-approved RI/FS Work Plan did not require sampling for or a targeted VI
investigation for the SIPs. Accordingly, the data collected during the RI investigations, which
included data relevant to the subject of potential health risk relative to VI at the SIPs at or near
which TCE has been detected in groundwater, is insufficient to properly perform a quantitative
VI analysis for those SIPs.

5.2 Evaluation of Lead

Lead was selected as a COPC for the FSBA soil. The EPC for lead in this area was 271 mg/kg,
the arithmetic average was 104 mg/kg, and the maximum detected concentration was 419 mg/kg.
The USEPA Office of Solid Waste has released a detailed directive on risk assessment and
cleanup of residential soil lead. The directive recommends that soil lead levels less than 400
mg/kg are generally safe for residential use. As such, the detected levels of lead in the FSBA
soil are not indicated to pose a significant risk to future site users.
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Table 5-1
Summary of Risks and Hazards

Receptor Media Exposure Point

Total ELCR
for Media/
Exposure

Point

COPC Driver(s)
with Individual
ELCR Greater

Than 1E-04

Total HI for
Media/Exposure

Point

COPC Driver(s)
with Individual HI

Greater Than 1
CURRENT RECEPTORS (THAT MAY NOT ALSO BE FUTURE RECEPTORS)

FORMER FWEC FACILITY
Site User
(Non-Intrusive) Surface Soil

Average for Exposure to All Soil
Areas 2.0E-06 0.35

MIP1 (Assuming sole exposure) 3.7E-06 0.98

FSBA (Assuming sole exposure) 1.6E-06 0.042

EWA (Assuming sole exposure) 8.7E-07 0.050

Total for Site User 2.0E-06 0.35

CURRENT AND POTENTIAL FUTURE RECEPTORS
FORMER FWEC FACILITY

Trespasser Surface Soil
Average for Exposure to All Soil
Areas 1.4E-06 0.64

MIP1 (Assuming sole exposure) 2.2E-06 1.8 TCE

FSBA (Assuming sole exposure) 1.4E-06 0.060

EWA (Assuming sole exposure) 5.0E-07 0.073

Sediment Retention Pond 1.4E-05 0.0063

Total for Trespasser 1.5E-05 0.65

AFFECTED AREA

Construction/
Utility Worker Groundwater Trenching 1.0E-07 0.73

Total for Construction/
Utility Worker 1.0E-07 0.73
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Table 5-1
Summary of Risks and Hazards

Receptor Media Exposure Point

Total ELCR
for Media/
Exposure

Point

COPC Driver(s)
with Individual
ELCR Greater

Than 1E-04

Total HI for
Media/Exposure

Point

COPC Driver(s)
with Individual HI

Greater Than 1
WATERING RUN AND TRIBUTARIES
Trespasser/Visitor Sediment Stream Sediment 5.9E-08 0.061

Total for Trespasser/Visitor 5.9E-08 0.061

SURROUNDING INDUSTRIAL PROPERTIES

Commercial Worker Groundwater Tapwater 1.2E-05 3.7 manganese, TCE

Total for Commercial Worker 1.2E-05 3.7

Construction/
Utility Worker

Groundwater
(Potential If
Encountered) Trenching 3.2E-07 2.2 TCE

Total for Construction/
Utility Worker 3.2E-07 2.2
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Table 5-1
Summary of Risks and Hazards

Receptor Media Exposure Point

Total ELCR
for Media/
Exposure

Point

COPC Driver(s)
with Individual
ELCR Greater

Than 1E-04

Total HI for
Media/Exposure

Point

COPC Driver(s)
with Individual HI

Greater Than 1
POTENTIAL FUTURE RECEPTORS

FORMER FWEC FACILITY
Commercial Worker Groundwater Tapwater 1.2E-04 TCE 6.4 TCE

All Soil
Average for Exposure to All Soil
Areas 1.5E-05 4.2

MIP1 (Assuming sole exposure) 5.2E-05 17 TCE

MIP2 (Assuming sole exposure 1.6E-06 0.082

FSBA (Assuming sole exposure) 5.0E-06 0.12

EWA (Assuming sole exposure) 2.6E-06 0.15
Vapor
Intrusion from
Groundwater

Indoor Air 5.2E-04 1,1-DCA 65 1,1,1-TCA,
1,1,2-TCA, 1,1-DCE
naphthalene, TCE

Total for Commercial Worker 6.5E-04 75

Site User (Intrusive) Soil
Average for Exposure to All Soil
Areas 1.8E-06 0.28

MIP1 (Assuming sole exposure ) 4.2E-06 1.0

MIP2 (Assuming sole exposure) 5.6E-07 0.026

FSBA (Assuming sole exposure) 1.6E-06 0.042

EWA (Assuming sole exposure) 8.7E-07 0.050

Total for Site User (Intrusive) 1.8E-06 0.28
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Table 5-1
Summary of Risks and Hazards

Receptor Media Exposure Point

Total ELCR
for Media/
Exposure

Point

COPC Driver(s)
with Individual
ELCR Greater

Than 1E-04

Total HI for
Media/Exposure

Point

COPC Driver(s)
with Individual HI

Greater Than 1
Construction/
Utility Worker Groundwater Trenching 3.4E-06 28 TCE

All Soil
Average for Exposure to All Soil
Areas 1.2E-06 5.1

MIP1 (Assuming sole exposure) 3.0E-06 18 TCE

MIP2 (Assuming sole exposure) 3.5E-07 0.47

FSBA (Assuming sole exposure) 1.0E-06 0.60

EWA (Assuming sole exposure) 5.8E-07 0.77

Sediment Retention Pond 6.3E-05 0.48
Total for Construction/

Utility Worker 6.8E-05 34
WATERING RUN AND TRIBUTARIES
Construction/
Utility Worker Sediment Watering Run Sediment 8.8E-07 3.4 manganese

Total for Construction/
Utility Worker 8.8E-07 3.4
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Table 5-1
Summary of Risks and Hazards

Receptor Media Exposure Point

Total ELCR
for Media/
Exposure

Point

COPC Driver(s)
with Individual
ELCR Greater

Than 1E-04

Total HI for
Media/Exposure

Point

COPC Driver(s)
with Individual HI

Greater Than 1
HYPOTHETICAL RECEPTORS

FORMER FWEC FACILITY
Hypothetical
Resident – Child
(Area Zoned
Industrial) Groundwater Tapwater 4.7E-04

Chromium VI,
TCE 99

iron, manganese,
TCE

All Soil Average for Exposure to All Areas 7.1E-05 22
MIP1 (Assuming sole exposure) 1.4E-04 TCE 79 1,1,2-TCA, TCE

MIP2 (Assuming sole exposure) 1.6E-05 1.7 none

FSBA (Assuming sole exposure) 9.3E-05 2.8 cobalt

EWA (Assuming sole exposure) 3.1E-05 3.3 cobalt

Sediment Retention Pond Sediment 1.2E-04 PAHs 0.03
Vapor
Intrusion from
Groundwater

Indoor Air 5.4E-04 1,1-DCA 272 1,1,1-TCA, 1,1,2-
TCA,

1,1-DCE, mercury,
naphthalene, TCE,

xylenes

Subtotal for Child 1.2E-03 393
Hypothetical
Resident – Adult
(Area Zoned
Industrial) Groundwater Tapwater 5.3E-04

Chromium VI,
TCE 63

iron, manganese,
TCE, cyanide

All Soil
Average for Exposure to All Soil
Areas 3.2E-04 17

MIP1 (Assuming sole exposure) 1.3E-03 TCE 69 1,1,2-TCA, TCE

MIP2 (Assuming sole exposure) 3.7E-06 0.2

FSBA (Assuming sole exposure) 1.5E-05 0.29

EWA (Assuming sole exposure) 6.2.E-06 0.35
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Table 5-1
Summary of Risks and Hazards

Receptor Media Exposure Point

Total ELCR
for Media/
Exposure

Point

COPC Driver(s)
with Individual
ELCR Greater

Than 1E-04

Total HI for
Media/Exposure

Point

COPC Driver(s)
with Individual HI

Greater Than 1
Sediment Retention Pond Sediment 1.9E-05 0.005

Vapor
Intrusion from
Groundwater

Indoor Air 2.3E-03 1,1,2-TCA, 1-1-
DCA,

naphthalene,
TCE

272 1,1,1-TCA, 1,1,2-
TCA, 1,1-DCE,

mercury,
naphthalene, TCE,

xylenes

Subtotal for Adult 3.1E-03 353
Total for Resident 4.3E-03 Not Applicable

AFFECTED AREA

Commercial Worker
(Assuming Drinking
Use that is Not
Allowed) Groundwater Tapwater (Hypothetical) 4.9E-06 1.1 none

Total for Commercial Worker 4.9E-06 1.1
Resident – Child
(Assuming Drinking
and Domestic Use
that is Not Allowed) Groundwater Tapwater (Hypothetical) 2.5E-05 6.7 iron, acrolein, TCE
Resident – Adult
(Assuming Drinking
and Domestic Use
that is Not Allowed) Groundwater Tapwater (Hypothetical) 2.7E-05 94 acrolein, TCE

Total for Resident 5.2E-05 Not Applicable
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Table 5-1
Summary of Risks and Hazards

Receptor Media Exposure Point

Total ELCR
for Media/
Exposure

Point

COPC Driver(s)
with Individual
ELCR Greater

Than 1E-04

Total HI for
Media/Exposure

Point

COPC Driver(s)
with Individual HI

Greater Than 1
SURROUNDING INDUSTRIAL PROPERTIES
Hypothetical
Resident – Child
(Area Zoned
Industrial)
(Assuming Drinking
and Domestic Use
That Is Not Allowed)

Groundwater Tapwater 5.1E-05 23 iron, manganese,
TCE

Subtotal for Child 5.1E-05 23
Hypothetical
Resident – Adult
(Area Zoned
Industrial)
(Assuming Drinking
and Domestic Use
That Is Not Allowed) Groundwater Tapwater 6.0E-05 19 manganese, TCE

Subtotal for Adult 6.0E-05 19
Total for Resident 1.1E-04 Not Applicable



FWEC/Church Road TCE Site
Final Baseline Human Health Risk Assessment Report

Mountain Top, Luzerne County, Pennsylvania

6-1

6.0 UNCERTAINTY ANALYSIS

Risk assessments contain elements of uncertainty. The findings of the BHHRA identified the
potential receptors and exposure scenarios indicated to pose the greatest risk and the
contaminants in each exposure medium in each of the PEAs that contributed the most to the
risks. A few of the uncertainties associated with the BHHRA results that were judged to be
potentially most significant are discussed below. The sources and characteristics of these
uncertainties provide perspective on the accuracy and level of conservatism inherent in the risk
estimates and the underlying assumptions. The purpose of the discussion of uncertainty is to
provide the Site Risk Managers with additional perspective on the risk results.

Most of the assumptions that were made in developing the baseline risk estimates were biased
toward health protectiveness, that is, toward overestimating rather than underestimating risk.
There is, therefore, a reasonable degree of certainty that actual risks to individuals exposed to
contamination at the Site will not be higher than those estimated in the BHHRA and are likely to
be much lower.

6.1 Data Selection and Exposure Point Concentrations

Soil data were limited to the former FWEC Facility property, given that soil contamination is not
likely to migrate from this property. As such, this does not add uncertainty to the BHHRA.
Because of the nature of the on-site sources, the majority of the soil sampling was not performed
at the ground surface but at a depth associated with the features of the historical sources and the
most likely points of release. In those cases where both surface and subsurface soil samples
were taken in the same area, the concentrations of the detected constituents were similar. In
addition, as many of the soil exposure scenarios were associated with potential future re-use and
re-development of the former FWEC Facility property, it is likely that the re-development, and
associated excavation and re-grading that will be performed, would serve to mix the current
surface and subsurface soil to an appreciable degree. As such, this does not add uncertainty to
the BHHRA.

Soil samples were collected in the EWA and the FSBA within the former FWEC Facility in both
November and December of 2011 at different locations. The December sampling results were
fully validated, while the November sampling results were subjected to a less rigorous data
review. However, given that both sets of samples were collected within the respective PEAs and
that the two sets of results were comparable in magnitude, both sets of results were used in the
BHHRA. The inclusion of the November data did not add uncertainty to the BHHRA.

Soil samples were collected in MIP Area 1, MIP Area 2, the EWA, and the FSBA within the
former FWEC Facility. These areas were selected because they encompass the soil with the
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greatest potential for contamination with this PEA. As such, the potential risks for human health
calculated from these soils may be biased high when considering the entire PEA.

Chromium speciation data was collected for the FSBA and EWA soils and Retention Pond
sediments. Based on the available data, hexavalent chromium was only detected in the FSBA
soil samples and represented approximately 0.4 to 1.8% of the total chromium present.
Therefore, chromium reported as total chromium in soil samples from the other areas of the site
(MIP1, MIP2, EWA, Retention Pod sediments and Watering Run sediments) was assumed to not
be present as hexavalent chromium. For the FSBA, hexavalent chromium was selected as a
COPC.

Formaldehyde was identified as a COPC in some media (i.e., former FWEC Facility and SIP
groundwater and the Watering Run surface water) but it has not associated with the former
FWEC Facility. In addition, there are known sources of formaldehyde associated with other
nearby industrial properties. Consequently, inclusion of the risks associated with the exposures to
formaldehyde in these media may overstate the risks due to the former FWEC Facility or its
releases.

A number of the groundwater samples collected in the PEAs had relatively high concentrations
of iron and manganese. In many cases, these concentrations drove up the calculated groundwater
risks significantly. In many instances, the indicated background levels of these constituents were
as high or higher than most of the concentrations reported for the Site samples. Further
evaluation showed that these samples were unfiltered and had been collected using low flow
techniques. It appears likely that some or much of the concentrations of these constituents may
have been associated with suspended particulates in the samples and was not dissolved. The
variability in the reported concentrations was greater than what would typically be expected for
natural variability. At the locations where the unexpectedly high groundwater concentrations
were reported, this uncertainty would be considered moderate to high and may suggest risks that
are higher than might actually be present.

Although a groundwater sample was submitted for chromium speciation, the results were
rejected during data validation. Therefore, all chromium detected in groundwater was
conservatively assumed to be hexavalent chromium. This assumption likely results in an
overestimate of risks associated with groundwater use. It should be noted that chromium was
infrequently detected in Former FWEC Facility monitoring wells, and all three detections were
observed in deep wells (MW-6 which is screened 95 feet bgs, EB-01 which is screened 110 feet
bgs, and EB-03 which is screened 128 feet bgs). Chromium was not detected in groundwater
samples from the SIP area.

As noted in Section 2.5.2, the sampling results at RMS-09S-1 for the April 2014 sampling event
were determined to be an outlier and consequently were removed from the groundwater data set
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for the Affected Area (including the 110 Õg/L detection of TCE) and were replaced with the
sampling results from the October 2014 sampling event. It should be noted, that the exclusion of
this particular data point had only a minimal effect on the resulting EPC. The EPC for TCE
without the data point was 0.03012 mg/L and the EPC with the data point included in the data set
would have been 0.03199 mg/L. See Attachment G for the ProUCL outputs illustrating the
calculation of these EPCs.

Cadmium, mercury, 1,1,2-TCA, 1,2-DCA, and vinyl chloride were selected as groundwater
COPCs from the Former FWEC facility based on the results of a single detection. For the SIP
area, bis(2-ethylhexyl)phthalate was only detected once. For the Affected Area,
bromodichloromethane and vinyl chloride were only detected once and acrolein was only
detected twice. Each of these analytes only were detected once and consequently the EPC is
based on a single sample result that may not be representative of groundwater quality on a
broader spatial scale. In these instances, a 95 percent UCL could not be calculated and the
maximum detected result was utilized as the EPC even though the average concentration (or the
95 percent UCL of the average) was almost certainly much lower.

The current version of the ProUCLÈ statistical software package (Version 5.0) was employed to
generate an EPC based on the 95 percent UCL of the mean for all COPCs with enough data
points to calculate a UCL. For instances where ProUCLÈ was unable to generate a
recommended UCL value or when the recommended UCL value exceeded the maximum
detected concentration, then the maximum detected concentration in that medium in that area
was selected as the EPC. ProUCL recommends that a data set have a minimum of 8-10
observations of a constituent in order to generate statistics. However, if there are enough
observations for ProUCL to generate statistics with detected and non-detected results, and if the
detection limit is sufficiently low, then using an alternative to the 95% UCL (such as the
maximum concentration) as the EPC could cause a distortion in the calculated risk and may
result in calculated risks and HIs that are higher than the actual risks associated with the EPC.

Unlike the Affected Area, no sub-slab soil vapor or external soil gas sampling was performed in
the former FWEC Facility property. Samples were not collected because the former FWEC
Facility is zoned as industrial and does not have any habitable structures present within its
boundaries. No structures of any kind are currently present at the former FWEC Facility except
for the groundwater treatment system building. As such, the potential indoor air concentrations
for a hypothetical residential structure or a current or future commercial or industrial building in
this PEA had to be estimated using modeling of vapor release and migration from the first
encountered shallow groundwater using MIP data. This transport modeling has a number of
inherent uncertainties associated with the soil stratigraphy, the soil properties, and the huge
variability associated with actual building foundation and wall designs and materials. In
addition, the USEPA screening level Johnson and Ettinger model developed for this purpose
addresses these uncertainties through conservative assumptions. It is also known that modeling
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indoor air concentrations from groundwater through the vadose zone layer is considerably more
uncertain that modeling it from the sub-slab soil vapor. The Johnson and Ettinger model also
does not account for biodegradation or bio-attenuation. As a result, some conservative
assumptions were made, including that the indicated fill material would be as transmissive of
VOCs as sand. Sandy soils allow for higher vapor transport rates. Also, there may be geologic
features such as a clay lens that prohibit soil vapor movement. As such, the potential for vapor
intrusion at the former FWEC Facility is likely to be much less than what was indicated by the
screening level modeling. This uncertainty in the EPCs for the indoor air in this PEA is
considered to be moderate to large, and results in risk estimates that are likely larger than any
actual inhalation risk that may be present.

An extensive VI sampling program was conducted for the Affected Area. Coverage of the
structures and buildings across this PEA was relatively comprehensive, and in most cases, there
was sufficient vertical sampling at each location relative to the sampling points along the vapor
intrusion pathway (i.e., co-located and concurrent sampling of the VI investigation groundwater
samples, sub-slab soil vapor, basement air, and first floor air). In addition, adequate concurrent
ambient air samples were also collected. However, access was not granted to certain properties
by some property owners, and so, in some locations, air samples were unable to be collected in
the same location as VI investigation or monitoring well groundwater samples. Similarly, some
locations had VI investigation or monitoring well groundwater sampling data but no soil gas or
indoor air samples. As noted in the Data Evaluation section, this created cases in which there
was insufficient data for certain constituents to unambiguously determine if a vapor migration
pathway has been established or not. This is because air samples and water samples are analyzed
using different laboratory methods with different constituent reporting lists (see Section 6.2). In
addition to incomplete vertical sampling information, only a single round of VI sampling was
conducted. In general, multiple rounds of soil gas and/or indoor air data are needed to assess
temporal variability. In general, however, this uncertainty, which may be significant at a
particular location, was judged to be small relative to the overall Site.

In addition to the using transport modeling was used to estimate indoor air EPCs due to vapor
intrusion (as described above), the Foster and Chrostowski model was used to estimate the
concentrations of COPCs in bathroom air associated with showering and the VDEQ Trench
Model was used to estimate the concentration of COPCs in a construction trench that intercepts
the groundwater table. In the presence of a water table that is less than five feet bgs but more
than three feet bgs (as is the case in portions of the Former FWEC, SIP, and Affected Area
PEAs) the VDEQ Trench Model is overly conservative. Specifically, the air exchange rate is set
to 2 per hour for all trench depths greater than the trench width (a default value of 3 feet) or 360
exchanges per hour if the depth is less than the width. In actuality, as the depth approaches the
width, the air exchange also approaches 360. In fact, as the trench depth becomes shallower,
approaching the value of the width, the model gives increasing large estimates of the resulting air
concentration inside the trench, even though in actuality, a shallower trench would have a lower



FWEC/Church Road TCE Site
Final Baseline Human Health Risk Assessment Report

Mountain Top, Luzerne County, Pennsylvania

6-5

air concentration than would a deeper trench due a higher air exchange rate (i.e., the air exchange
rate would be much closer to 360 instead of 2). In addition, in the situation of a trench depth of 5
feet or less, the breathing zone of a worker standing in the trench would be above ground.

6.2 List of Analytes for Groundwater and Air

VI analyses necessarily involve mapping the path of a VOC from the media source (i.e., the first-
encountered groundwater) to the exposure media (i.e., ambient or indoor air). To do this, sample
results for groundwater, external soil gas, sub-slab vapor, indoor air, and outdoor air are
evaluated to determine whether vapor migration is occurring and whether constituents measured
in the indoor air originated with subsurface contamination, interior volatile emission sources, or
contaminants in the outdoor air. The preferred analytical method for volatile organics in air
samples is generally the USEPA air toxics method TO-15. TO-15 is capable of quantifying over
100 VOCs in air. This often results in a sizeable list of detected compounds for any air sample,
often with low estimated concentrations of the constituents that are lower than the mandated
reporting limit. Groundwater samples are typically analyzed for TCL VOCs using a different
sample preparation and analytical method than is used for the TO-15 samples. The TCL list of
volatile organics has considerable overlap with the TO-15 list of volatile organics, but generally
reports roughly half of the VOCs on the TO-15 analyte list. As a result, when trying to compare
sampling results for a location with both groundwater and air samples, the case often arises
where a particular volatile constituent is detected in one or more air samples but was not
analyzed in the groundwater. The other case also can occur where a TCL VOC is detected in
groundwater but is not part of the set of TO-15 reported analytes. Such differences in the
groundwater-air analyte lists can lead to uncertainties about whether a vapor migration linkage
from the subsurface to indoor air is actually present or not.

6.3 Exposure Scenarios and Parameters

Where available, the BHHRA used site-specific exposure parameters. The BHHRA applied
conservative estimates for the incidental ingestion and dermal absorption rates of soil and/or
groundwater for each receptor. It is anticipated that direct contact with the soil at the former
FWEC Facility property is currently infrequent and generally incidental. However, future re-use
exposure scenarios assuming the default conventional exposure frequencies and durations for
commercial/industrial workers were considered. Similarly, a conservative extended
construction/ utility worker exposure scenario was evaluated with no credit taken for any
shielding of the person from contaminants in the soil, airborne dust, or exposed shallow
groundwater that might be afforded by routinely used protective clothing and safe work practices
(including pumping out excavations and trenches when groundwater inflow is significant to
prevent contact and unsafe working conditions or applying common dust suppression
techniques). As such, the projected risks to a construction/utility worker are believed to be much
higher than would actually occur.
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The most conservative assumption made in the BHHRA is that the local groundwater may be
used as a drinking water supply. The structures located within the Affected Area have been
connected to the municipal domestic supply network or have been fitted with a point-of-use
treatment system. It is extremely unlikely that the groundwater will be used for consumptive
purposes. Town representatives have indicated that they will be monitoring any new
developments in the area to ensure that new structures connect to the municipal supply. As was
noted, however, this analysis was performed to provide a baseline estimate of the potential risks
associated with unrestricted use of the groundwater. As such, these results should be evaluated
only within that context. Potential use of the shallow groundwater for non-potable, non-
consumptive use (e.g., for irrigation, exterior washing or potentially process water) is still
considered unlikely, given the current deed restrictions, but plausible. As such, that scenario was
included in the BHHRA for commercial workers. In addition, a hypothetical future resident
scenario was considered at the former FWEC Facility and the SIP. As mentioned throughout the
text, it is very unlikely that this receptor, and its associated health risks, is feasible at either PEA
based on the zoning and property restrictions currently in place.

With the former FWEC Facility area, individual areas of soil contamination (e.g., MIP Area 1,
MIP Area 2, the FSBA, and the EWA) were individually evaluated, assuming 100% of an
individual receptorôs exposure was to occur within each area, as well as collectively assuming an
equal amount of time was spent in each area. This approach provided separate risk estimates for
each area which was conservative.

6.4 Toxicity Factors

The toxicity values used in this BHHRA were taken from the USEPA-recommended hierarchy
of sources. As such, these toxicity values are conservative by design to support USEPAôs
mandate to protect the public. The uncertainty associated with individual toxicity values can be
appreciable, with some constituent toxicity factors having uncertainty and modifying factors
applied that combine to be two to three orders of magnitude. These uncertainty and modifying
factors are applied by USEPA to account for uncertainties or weaknesses in the underlying dose-
response studies. Particular uncertainty is associated with TCE and vinyl chloride, two COPCs
central to the BHHRA. Significant debate continues on the potency of these compounds relative
to causing cancer or non-cancer health effects. Their potency relative to early life exposures is
especially debated. Different guidance has been published as to whether different cancer slope
factors should be applied for receptors at the early ages, or whether ADAFs should be applied to
increase the indicated toxicity, or both. A conservative resolution of this uncertainty consistent
with the current guidance was applied for the BHHRA. This response to the uncertainties
present may have resulted in risk estimates somewhat higher than may actually be posed by the
exposures to these chlorinated compounds.
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Several detected analytes do not have USEPA toxicity factors. These include PAHs such as
acenaphthylene, benzo(g,h,i)perylene, and phenanthrene; other SVOCs such as carbazole and 2-
chlorovinyl ether; and VOCs such as p-isopropyltoluene. Although the absence of toxicity
factors for these analytes results in an underestimate of risk, the magnitude of the underestimate
is likely to be relatively small, as structurally similar detected analytes do have toxicity factors
and were included in the quantitative risk estimates. None of the structurally similar analytes
were COPCs with an ELCR greater than 1.0E-4 or an HI greater than 1.

There are, at present, no USEPA-derived CSFs or RfDs for the dermal route of exposure.
Dermal toxicity values were calculated from the oral toxicity values using an oral-to-dermal
adjustment factor. This adjustment is typically only done if there is at least a two-fold difference
in the resulting toxicity factor (i.e., when oral absorption is less than 50 percent). It is generally
acknowledged that direct-contact dermal risks (e.g., dermatitis, tumorigenic effects) cannot
directly be quantified for some chemicals (e.g., PAHs) using the oral-to-dermal adjustment.

The exposure scenario for the construction/utility worker assumes exposure for less than 1 year.
As such, these exposures would be considered ñsubchronicò rather than ñchronicò relative to the
definitions used to classify exposures and the applicable toxicity factors. In some cases,
sufficient dose-response information exists to establish separate toxicity values for long-term
chronic exposures and the shorter-term subchronic exposures. When this has been possible, the
subchronic toxicity factors generally are either equal to the chronic values or reflect a higher
dose required to produce an adverse effect than the dose associated with the chronic toxicity
factors. In a few instances the subchronic toxicity values were actually lower than the chronic
toxicity values. For copper, 1,1-DCE, bromodichloromethane, and ethylbenzene, the subchronic
oral RfD was lower than the chronic RfD. For formaldehyde, barium, chromium VI, cobalt,
nickel, 1,1,2-TCA, 1,2,4-trichlorobenzene, 1,2-DCA, 1,4-dioxane, acrolein, benzene, carbon
tetrachloride, chloroform, ethylbenzene, and xylenes the subchronic inhalation RfC was less than
the chronic RfC.
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7.0 SUMMARY AND CONCLUSIONS

Tetra Tech prepared this BHHRA to support the RI being performed at the Foster Wheeler
Energy Corporation/Church Road TCE Site. The BHHRA assessed the potential risks to human
health for current and potential future individuals posed by exposure to various chemicals within
environmental media at the Site and surrounding areas. The BHHRA was conducted in
accordance with the current guidance and protocols for the preparation of risk assessments
published by USEPA Headquarters and USEPA Region 3, as defined in the USEPA-approved
Work Plan pursuant to Section 9.1(b) of the Administrative Settlement Agreement and Order on
Consent for Remedial Investigation/ Feasibility Study, Docket No. CERC-03-2009-0061DC
(Tetra Tech, 2010).

The Site is located in Luzerne County, PA. The BHHRA evaluated four potential exposure areas
in order to more clearly delineate and assess the potential risks to human health from the
presence of constituents of concern without regard to their source. Two of the PEAs are part of
the Site:

• The former FWEC Facility encompasses approximately 105 acres and is located in the
northeastern portion of the Site in the Crestwood Industrial Park in Mountain Top
(Wright Township) approximately 5 to 6 miles south of Wilkes-Barre, PA; and

• The Church Road TCE Site, including the Affected Area, as defined in the Administrative
Settlement Agreement and Order by Consent for Removal Response Action for the
FWEC/Church Road TCE Site, dated August 29, 2005, Docket No. CERC-03-2005-
0349DC (2005 Order). The Affected Area extends from east to west along Church Road
and Watering Run and is approximately 295 acres in size and is generally located south
and southwest of the former FWEC Facility.

The third PEA is Watering Run and its tributaries, a surface drainage feature that includes the
stream, banks, and adjacent groundwater seeps that originates at the southern portion of the
former FWEC Facility and flows down-hill past the SIPs and through the Affected Area.

The fourth PEA is the SIPs area, which lies in between the former FWEC Facility and the
Affected Area and includes eight industrial properties in the Crestwood Industrial Park.

Soil, groundwater, sediment, surface water, and air (including indoor air, outdoor air and soil gas
or sub-slab vapor) were sampled at multiple locations within each PEA to fill the data gaps that
had been identified relative to the performance of the RI/FS for the Site. Sampling results were
initially screened against conservative, risk-based screening levels, and COPCs were identified
relative to the exposure media highlighted by the CSMs for potential exposures developed for
each PEA. EPCs were established for each COPC for each exposure medium in the four PEAs.
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These EPCS were combined with site-specific exposure scenarios, chemical intake models, and
toxicity values using methods defined by USEPA to calculate potential carcinogenic and non-
carcinogenic risks associated with present and future use RME scenarios. The quantitative risk
levels were separately summed across the set of complete and potentially complete exposure
pathways and across COPCs for each exposure medium for each receptor. These total exposure
risk levels were then compared to the threshold USEPA ELCR (i.e., 1E-04) and the USEPA non-
cancer HI threshold (i.e., 1.0).
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Table 7-1 identifies the COPCs associated with either an ELCR greater than 1E-06 or an HI
greater than 1:

Table 7-1
Summary Receptor Risks with ELCR Greater Than 1.0E-6 or HI Greater Than 1.0

(Note: Receptor Totals Shown Include All Evaluated Exposure Pathways –
Not Just those Exposure Pathways that Exceed the Stated Risk Thresholds that are Shown Here)

Receptor/Exposure Point

Total ELCR for
Media/Exposure

Point
Risk Driver(s) with Individual ELCR

Greater Than 1E-04

Total HI for
Media/

Exposure
Point

Risk Driver(s) with
Individual HI Greater Than

1

CURRENT RECEPTORS (THAT MAY NOT ALSO BE POTENTIAL FUTURE RECEPTORS)

FORMER FWEC FACILITY

Current Site User

Average for All Surface Soil Areas 2.3E-06 0.35

MIP1 (FI=1) 3.7E-06 0.98

FSBA (FI=1) 1.6E-06 0.042

EWA (FI=1) 8.7E-7 0.050

Total for Current Site User (All Pathways) 2.0E-06 0.35

CURRENT AND POTENTIAL FUTURE RECEPTORS

FORMER FWEC FACILITY

Trespasser

Average for All Surface Soil Areas 1.4E-06 0.64

MIP1 (FI=1) 2.2E-06 1.8 TCE

FSBA (FI=1) 1.4E-06 0.060

EWA (FI=1) 5.0E-7 0.073

Retention Pond Sediment 1.4E-05 0.0063

Total for Trespasser (All Pathways) 1.5E-05 0.65

SURROUNDING INDUSTRIAL PROPERTIES

Commercial Worker
Groundwater as Tapwater
(Assuming Work Place Use That Is Not Allowed) 1.2E-05 3.7 manganese, TCE

Total for Commercial Worker (All Pathways) 1.2E-05 3.7

Construction/Utility Worker
Groundwater in Trench
(Potential If Encountered) 3.2E-07 2.2 TCE

Total for Construction/Utility Worker (All Pathways) 3.2E-07 2.2

POTENTIAL FUTURE RECEPTORS

FORMER FWEC FACILITY

Commercial Worker

Groundwater (as Tapwater) 1.2E-04 TCE 6.4 TCE

Average for All Soil Areas 1.5E-05 4.2

MIP1 (FI=1) 5.2E-05 17 TCE

MIP2 (FI=1) 1.6E-06 0.082

FSBA (FI=1) 5.0E-06 0.12
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Table 7-1
Summary Receptor Risks with ELCR Greater Than 1.0E-6 or HI Greater Than 1.0

(Note: Receptor Totals Shown Include All Evaluated Exposure Pathways –
Not Just those Exposure Pathways that Exceed the Stated Risk Thresholds that are Shown Here)

Receptor/Exposure Point

Total ELCR for
Media/Exposure

Point
Risk Driver(s) with Individual ELCR

Greater Than 1E-04

Total HI for
Media/

Exposure
Point

Risk Driver(s) with
Individual HI Greater Than

1

EWA (FI=1) 2.6E-06 0.15

Vapor Intrusion from Groundwater to Indoor Air 5.2E-04 1,1-DCA 65
1,1,1-TCA, 1,1,2-TCA,

1,1-DCE, naphthalene, TCE

Total for Commercial Worker (All Pathways) 6.5E-04 75

Site User (Intrusive)

Average for Exposure to All Soil Areas 1.8E-06 0.28

MIP1 (Assuming sole exposure) 4.2E-06 1.0 none

MIP2 (Assuming sole exposure) 5.6E-07 0.026

FSBA (Assuming sole exposure) 1.6E-06 0.042

EWA (Assuming sole exposure) 8.7E-07 0.050

Total for Site User (All Pathways) 1.8E-06 0.28

Construction/Utility Worker

Groundwater in Trench 3.4E-06 28 TCE

Average for Exposure to All Soil Areas 1.2E-06 5.1

MIP1 (Assuming sole exposure) 3.0E-06 18 TCE

MIP2 (Assuming sole exposure) 3.5E-07 0.47

FSBA (Assuming sole exposure) 1.0E-06 0.60

EWA (Assuming sole exposure) 5.8E-07 0.77

Retention Pond Sediment 6.3E-05 0.48

Total for Construction/Utility Worker (All Pathways) 6.8E-05 34

WATERING RUN AND TRIBUTARIES

Construction/Utility Worker

Watering Run and Tributaries Sediment 8.8E-07 3.4 manganese

Total for Construction/Utility Worker (All Pathways) 8.8E-07 3.4

HYPOTHETICAL RECEPTORS

FORMER FWEC FACILITY

Hypothetical Resident – Child

Groundwater as Tapwater 4.7E-04 chromium (as Cr VI), TCE 99 iron, manganese, TCE

Average for Exposure to All Soil Areas 7.1E-05 22

MIP1 (Assuming sole exposure) 1.4E-04 TCE 79 1,1,2-TCA, TCE

MIP2 Assuming sole exposure) 1.6E-05 1.7 none

FSBA (Assuming sole exposure) 9.3E-05 2.8 cobalt

EWA (Assuming sole exposure) 3.1E-05 3.3 cobalt

Retention Pond Sediment 1.2E-04 PAHs 0.03

Vapor Intrusion from Groundwater to Indoor Air 5.4E-04 1,1-DCA 272

1,1,1-TCA, 1,1,2-TCA, 1,1-
DCE, mercury, naphthalene,

TCE, xylenes

Subtotal for Child (All Pathways) 1.2E-03 393
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Table 7-1
Summary Receptor Risks with ELCR Greater Than 1.0E-6 or HI Greater Than 1.0

(Note: Receptor Totals Shown Include All Evaluated Exposure Pathways –
Not Just those Exposure Pathways that Exceed the Stated Risk Thresholds that are Shown Here)

Receptor/Exposure Point

Total ELCR for
Media/Exposure

Point
Risk Driver(s) with Individual ELCR

Greater Than 1E-04

Total HI for
Media/

Exposure
Point

Risk Driver(s) with
Individual HI Greater Than

1

Hypothetical Resident – Adult

Groundwater as Tapwater 5.3E-04 Chromium (as Cr VI), TCE 63 cyanide, iron, manganese, TCE

Average for Exposure to All Soil Areas 3.2E-04 17

MIP1 (Assuming sole exposure) 1.3E-03 TCE 69 1,1,2-TCA, TCE

MIP2 (Assuming sole exposure) 3.7E-06 0.2

FSBA (Assuming sole exposure) 1.5E-05 0.29

EWA (Assuming sole exposure) 6.2E-06 0.35

Retention Pond Sediment 1.9E-05 0.005

Vapor Intrusion from Groundwater to Indoor Air 2.3E-03 1,1,2-TCA, 1-1-DCA, naphthalene, TCE 272

1,1,1-TCA, 1,1,2-TCA, 1,1-
DCE, mercury, naphthalene,

TCE, xylenes

Subtotal for Adult (All Pathways) 3.1E-03 353

Total for Resident (All Pathways) 4.3E-03 Not Applicable
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Table 7-1
Summary Receptor Risks with ELCR Greater Than 1.0E-6 or HI Greater Than 1.0

(Note: Receptor Totals Shown Include All Evaluated Exposure Pathways –
Not Just those Exposure Pathways that Exceed the Stated Risk Thresholds that are Shown Here)

Receptor/Exposure Point

Total ELCR for
Media/Exposure

Point
Risk Driver(s) with Individual ELCR

Greater Than 1E-04

Total HI for
Media/

Exposure
Point

Risk Driver(s) with
Individual HI Greater Than

1

AFFECTED AREA

Commercial Worker
Groundwater as Tapwater
(Assuming Drinking Is Not Allowed) 4.9E-06 1.1 none

Total for Commercial Worker 4.9E-06 1.1

Resident – Child
Groundwater as Tapwater
(Assuming Drinking and Domestic Use That Is Not Allowed) 2.5E-05 6.7 iron, acrolein, TCE

Resident – Adult
Groundwater as Tapwater
(Assuming Drinking and Domestic Use That Is Not Allowed) 2.7E-05 94 acrolein, TCE

Total for Resident (All Pathways) 5.2E-05 Not Applicable

SURROUNDING INDUSTRIAL PROPERTIES

Hypothetical Resident - Child
Groundwater as Tapwater
(Assuming Drinking and Domestic Use That Is Not Allowed)

5.1E-05 23 iron, manganese, TCE

Subtotal for Child 5.1E-05 23

Hypothetical Resident – Adult
Groundwater as Tapwater
(Assuming Drinking and Domestic Use That Is Not Allowed) 6.0E-05 19 manganese, TCE

Subtotal for Adult 6.0E-05 19

Total for Resident (All Pathways) 1.1E-04 Not Applicable

Note: Bolded text indicates an ELCR greater than 1.0E-04 or an HI greater than 1.0.

Based on the results of the BHHRA, potential health risks were identified for the former FWEC
Facility with respect to potential exposures to (a) the soil and wastewater treatment pond
(WWTP) sediments, and (b) direct contact with the shallow groundwater. In addition, a
conservative analysis of potential VI indicated that indoor air exposures at a theoretical future
building on the former FWEC Facility could pose an elevated inhalation risk if appropriate
mitigation measures were not incorporated into the construction.

No current health risks were identified for the Affected Area residences, so long as the shallow
groundwater is not used as a drinking water supply. The use of shallow groundwater as a
drinking water supply has effectively been precluded by the connection of virtually every
residence to the municipal water system, as well as by deed restrictions prohibiting the use of
groundwater by nearly all of the property owners within the Affected Area. At one residence,
where connection to the municipal water system was refused, the installation of a point-of-use
groundwater treatment system mitigates this potential risk.
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A comprehensive VI evaluation was performed at the residences and public buildings within the
Affected Area that were identified in the Work Plan as having the greatest potential for VI based
on an assessment of the distribution and measured concentrations of TCE in the groundwater
beneath the Affected Area at that time. Sampling of some combination of the shallow
groundwater, sub-slab vapor or soil gas from beyond the building foundation, and indoor and
outdoor air was specified in the Work Plan as the methods for performing the VI investigation at
these selected locations. The RI sampling results for VI were collectively evaluated at each
sampled location using a three-step tiered process to determine whether the measured indoor air
contaminant levels of any constituents could be due to VI from the underlying groundwater and
whether they are present at levels that might pose an inhalation risk above conservative
regulatory risk-based thresholds. The VI investigation approach that was employed was
reviewed and approved by USEPA prior to implementation. This evaluation considered multiple
lines of evidence and concluded that the levels of TCE measured in 2010 at the two residences
associated with unique hydrogeologic and/or subsurface conditions (i.e., residential construction
on the site of a natural spring and a leaking former well pump flooding the material beneath the
foundation slab of another residence) could pose an unacceptable human health inhalation risk
due to VI. However, active soil depressurization systems were installed at both of these
residences in 2011 following the 2010 sampling event and analyses to mitigate the potential
risks. Operation of these mitigation systems effectively eliminates this potential exposure
pathway at these locations. The data and VI analysis for the Affected Area did not indicate a
basis for similar VI risk to exist at other locations.

Based on approximately 10 years of groundwater data from groundwater monitoring wells and
VI investigation sampling, the extent of the contaminant plume in the Affected Area is stable and
the contaminant concentrations have declined over time due to the continuing operation of the
Groundwater Extraction and Treatment System (GETS) at the former FWEC Facility and natural
attenuation processes that are reducing the concentrations of many of the contaminants. In
addition, the closure and cessation of pumping at the former private wells in the Affected Area
has reduced the induced migration of groundwater toward the residences. This also has led to a
reduction in the concentrations of volatile groundwater contaminants beneath the structures and a
corresponding reduction in the potential VI at these locations. These ongoing activities and
natural processes are expected to lead to further declines in the concentrations of the shallow
volatile organic compound (VOC) groundwater contaminants in the Affected Area, and a further
reduction in the potential for VI at these locations in the future. Based on the downward trend in
contaminant concentrations and the installation and operation of the VI mitigation systems at the
two residences associated with the unique subsurface conditions that increased the localized
potential risk associated with VI, the current VI health risks for the Affected Area via the indoor
air exposure pathway have been mitigated. However, a potential future VI risk will remain as
long as the groundwater in the Affected Area is impacted by volatile organic compounds.
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No current health risks were identified for the Watering Run PEA. However, there is the
potential for direct contact risk to a future construction worker if: (1) an extensive construction
or re-development project were undertaken that would both require the most impacted sediments
to be handled for an extended period of time; and (2) the construction workers would not use
common personal protective equipment or implement routine best practices to limit exposure to
the impacted sediments. The potential risks in that scenario were primarily associated with
exposure to manganese in the sediments, not TCE.

The only potential health risks identified for the SIPs PEA were associated with potential
consumptive use (i.e., used for drinking water or general commercial or residential use).
However, these potential exposures are unlikely to occur because these businesses also are
connected to the municipal water supply and the local groundwater is not used now, nor is it
likely to be used for those purposes in the future. The USEPA-approved RI/FS Work Plan did
not require a targeted VI investigation for the SIPs. As a result, the data collected during the RI
investigations, which included data relevant to the assessment of potential health risk relative to
VI at the SIPs where TCE has been detected in the groundwater, was insufficient to perform a
conclusive quantitative VI analysis for those SIPs.

In conclusion, there are no current human health risks, and there are no threats to ecological
receptors that require or warrant immediate action. However, the potential for some future risks
to Site users were identified if construction activities or redevelopment were to occur.

More specifically, if an extensive construction project were undertaken at the former FWEC
Facility that results in handling of impacted soil or contact with groundwater in a trench and the
construction workers failed to use common personal protective equipment or implement routine
best practices, exposure to TCE in groundwater and TCE in MIP 1 soils could result in an
unacceptable risk. Similarly, construction activity in the SIPs resulting in extensive contact with
groundwater in a trench could result in an unacceptable risk due to TCE in groundwater in the
absence of appropriate health and safety practices. Likewise, if construction activity were to
involve extensive contact with the most contaminated Watering Run sediments, exposure to
manganese in the sediments could result in an unacceptable risk in the absence of appropriate
health and safety practices. .

Unacceptable risks were identified for a number of hypothetical exposure scenarios, including
those resulting from vapor intrusion from groundwater into a hypothetical future building at the
Former FWEC Facility, assuming no vapor mitigation is incorporated into the construction of the
new structure. Unacceptable risks were identified for hypothetical domestic use of groundwater
at the Former FWEC Facility, the Affected Area, and the SIPs. Unacceptable risks also were
identified for hypothetical use of groundwater in the workplace by a commercial worker (e.g.,
drinking water, sanitary supply). However, these hypothetical exposure pathways have effectively
been precluded by the connection of virtually every residence and business to the municipal water
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system, as well as by deed restrictions prohibiting the use of groundwater by nearly all of the
property owners in the Affected Area.

In addition, the potential for future risks associated with the groundwater in the Affected Area
will remain as long as the groundwater is impacted by volatile organic compounds and residual
contamination remains in the environmental media at the former FWEC Facility.
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Figure 2-2. Conceptual Site Model and Human Health Exposure Pathways for the Former FWEC Facility1

Foster Wheeler Energy Corporation/Church Road TCE Site, Mountain Top, Pennsylvania
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NOTES:
1) The CSM reflects current and reasonably expected future conditions and may not reflect historical conditions in the Former FWEC Facility.
2) Also referred to as membrane interface probe (MIP) Area #1 in the RI Work Plan.
3) Also referred to as MIP Area #2 in the RI Work Plan.
4) The Former FWEC Facility is zoned as a commercial/industrial. However, a hypothetical resident is included in this risk assessment to evaluate potential unrestricted use.
5) Groundwater is a secondary source having been impacted by direct releases to soil.
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NOTES:
1) The CSM reflects current and reasonably expected future conditions and may not reflect historical conditions in the Affected Area.
2) Also referred to as membrane interface probe (MIP) Area #1 in the RI Work Plan.
3) Also referred to as MIP Area #2 in the RI Work Plan.
4) Vapor intrusion data results indicate that these are complete pathways for some existing residences and incomplete pathways for others. Therefore, this pathway is indicated as “potentially complete” for those
receptors that could have a complete pathway.
5) All current residents in the Affected Area are now on public water or have been supplied with carbon filtration systems. Accordingly, the drinking water pathways relative to groundwater for these residents are
incomplete. However, there is a small possibility that a future resident may not comply with the current town requirements for all businesses and residences in the Affected Area to connect to public water and could
install a private drinking water well on a property within the Affected Area. In this case, the exposure pathways relating to irrigation or drinking may become potentially complete.
6) Groundwater is a secondary source having been impacted by direct releases to soil.
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Figure 2-3. Conceptual Site Model and Human Health Exposure Pathways for the Affected Area1

Foster Wheeler Energy Corporation/Church Road TCE Site, Mountain Top, Pennsylvania
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Figure 2-4. Conceptual Site Model and Human Health Exposure Pathways for Watering Run1

Foster Wheeler Energy Corporation/Church Road TCE Site, Mountain Top, Pennsylvania
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NOTES:
1) The CSM reflects current and reasonably expected future conditions and may not reflect historical conditions in Watering Run.
2) Also referred to as membrane interface probe (MIP) Area #1 in the RI Work Plan.
3) Also referred to as MIP Area #2 in the RI Work Plan.
4) The Watering Run Area of Concern includes Watering Run and all breakout seeps and springs located within the Former FWEC Facility, Surrounding Industrial Properties, and the Affected Area.

Exposure to the media found in Watering Run is assumed to be typified by a trespasser or recreational youth and characterized by exposures of short, intermittent duration.
5) The construction worker may be exposed to the surface water and sediment while performing construction and/or maintenance activities on culverts or the channel associated with Watering

Run.
6) Groundwater is a secondary source having been impacted by direct releases to soil.
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NOTES:
1) The CSM reflects current and reasonably expected future conditions and may not reflect historical conditions in the Surrounding Industrial Properties.
2) Also referred to as membrane interface probe (MIP) Area #1 in the RI Work Plan.
3) Also referred to as MIP Area #2 in the RI Work Plan.
4) The Surrounding Industrial Properties is zoned as commercial/industrial. However, a hypothetical resident is included in this risk assessment to evaluate potential unrestricted use.
5) All current buildings in the Surrounding Industrial Properties are on public water supply.
6) Groundwater is a secondary source having been impacted by direct releases to soil.
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Figure 2-5. Conceptual Site Model and Human Health Exposure Pathways for the Surrounding Industrial Properties 1

Foster Wheeler Energy Corporation/Church Road TCE Site, Mountain Top, Pennsylvania
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NOTES:
1) EXACT SAMPLE LOCATIONS
FOR HISTORICAL DATA COULD
NOT BE IDENTIFIED.
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TABLE 2.1

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

FWEC/Church Road TCE Site (MIP Area 1)

Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe:

Medium: Soil

Exposure Medium: Surface Soil (0-1 ft bgs)

Exposure CAS Chemical Minimum Maximum Units Location Concentration Background Screening COPC Rationale for

Point Number Concentration Concentration of Maximum Used for Value Toxicity Value Flag Selection or

(Qualifier) (Qualifier) Concentration Screening (N/C) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

MIP Area 1 79-34-5 1,1,2,2-Tetrachloroethane 11 11 mg/kg SS-1 1 / 2 0.01 - 0.01 11 0.6 Y ASL

79-00-5 1,1,2-Trichloroethane 7.5 7.5 mg/kg SS-1 1 / 2 0.02 - 0.02 7.5 0.15 Y ASL

79-01-6 Trichloroethene 0.021 29 mg/kg SS-1 17 / 17 29 0.41 Y ASL

Notes:

(1) Qualifier Codes:

B - Reported value may be wholly or partially due to contamination in an associated blank sample

J - Estimated

L - Reported value may be biased low

(2) Maximum detected concentration used for screening.

(3) Minimum and maximum for surface and subsurface horizons for red Wisconsnian Glacial Till (Ciolkosz et al., 1993; supplemented by Barnes, 2014).

(4) Screening toxicity value based on USEPA Regional Screening Level (RSL) for residential soil, June 2015, for hazard index = 0.1 and/or excess lifeimte cancer risk of 1x10-6.

(5) Rationale for Selection or Deletion Codes:

ASL - maximum detected concentration above screening level

Detection

Frequency

Range of

Detection

Limits



TABLE 2.2

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

FWEC/Church Road TCE Site (MIP Area 1)

Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe:  

Medium:  Soil

Exposure Medium:  All Soil (0 - 15 ft bgs)

Exposure CAS Chemical    Minimum Maximum Units Location   Concentration Background Screening COPC Rationale for

Point Number  Concentration Concentration  of Maximum Used for Value Toxicity Value Flag Selection or

 (Qualifier) (Qualifier) Concentration Screening  (N/C) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

7440-38-2 Arsenic 5.7 L 7.1 mg/kg MIP1-B7-6.5-7.0 2 / 2 7.1 1.14 - 7.39 0.68 Y  ASL

7440-48-4 Cobalt 6.7 J 8.5 J mg/kg MIP1-B7-6.5-7.0 2 / 2 8.5 0.372 - 7.52 2.3 Y  ASL

7439-89-6 Iron 18400 20500 mg/kg MIP1-B7-6.5-7.0 2 / 2 20500 2980 - 21700 5500 Y BKG ASL

7439-96-5 Manganese 207 L 420 mg/kg MIP1-B7-6.5-7.0 2 / 2 420 21.9 - 538 180 Y BKG ASL

79-34-5 1,1,2,2-Tetrachloroethane 0.0029 11 mg/kg SS-1 2 / 38 0.00072 - 1 11     0.6 Y ASL

79-00-5 1,1,2-Trichloroethane 0.0032 7.5 mg/kg SS-1 2 / 38 0.00056 - 1 7.5     0.15 Y ASL

Detection Range of

Frequency Detection

Limits



Exposure CAS Chemical    Minimum Maximum Units Location   Concentration Background Screening COPC Rationale for

Point Number  Concentration Concentration  of Maximum Used for Value Toxicity Value Flag Selection or

 (Qualifier) (Qualifier) Concentration Screening  (N/C) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Detection Range of

Frequency Detection

Limits

79-01-6 Trichloroethene 0.002 J 1900 D mg/kg TP-212-14 46 / 51 0.006 - 0.006 1900     0.41 Y ASL

Notes:

(1)  Qualifier Codes:

B - Reported value may be wholly or partially due to contamination in an associated blank sample

D - Secondary dilution factor

J - Estimated

L - Reported value may be biased low

(2)  Maximum detected concentration used for screening.

(3)  Minimum and maximum for surface (0'-1') and subsurface (1'-2')  site-specific background sampling.

(4)  Screening toxicity value based on USEPA Regional Screening Level (RSL) for residential soil, June 2015, for hazard index = 0.1 and/or excess lifeimte cancer risk of 1x10-6.  

Residential soil RSL for Chromium III, Insoluable Salts used as a surrogate for Total Chromium.  Soil chromium speciation data inidcates Chromium VI less than 1.5% of Total Chromium.  See Section 4.5 of the RI Report.

(5)  Rationale for Selection or Deletion Codes:

ASL - maximum detected concentration above screening level

BKG - not statistically significantly different than background level

BSL - maximum detected concentration below screening level



TABLE 2.3

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

FWEC/Church Road TCE Site (MIP Area 2)

Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe:

Medium: Soil

Exposure Medium: All Soil (0 - 15 ft bgs)

Exposure CAS Chemical Minimum Maximum Units Location Concentration Background Screening COPC Rationale for

Point Number Concentration Concentration of Maximum Used for Value Toxicity Value Flag Selection or

(Qualifier) (Qualifier) Concentration Screening (N/C) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

MIP Area 2 57-12-5 Cyanide, total 0.2 J 0.29 J mg/kg MIP2-B20A-7.5-8.0 2 / 5 0.12 - 0.13 0.29 0.27 - 0.28 0.27 Y BKG ASL

7429-90-5 Aluminum 5850 6840 mg/kg MIP2-B30-11.5-12.0 5 / 5 6840 1890 - 21000 7700 N BKG BSL

7440-38-2 Arsenic 5.3 L 6.7 mg/kg MIP2-B13-13-14 5 / 5 6.7 1.14 - 7.39 0.68 Y ASL

7440-39-3 Barium 38.1 J 47.9 mg/kg MIP2-B20A-7.5-8.0 5 / 5 47.9 17.7 - 79 1500 N BKG BSL

7440-41-7 Beryllium 0.46 0.59 mg/kg MIP2-B13-13-14 5 / 5 0.59 0.148 - 0.908 16 N BSL

7440-70-2 Calcium 27.9 J 347 J mg/kg MIP2-B13-13-14 5 / 5 347 23.3 - 3860 - N BKG NUT

7440-47-3 Chromium (Total) 9.2 L 11.9 mg/kg MIP2-B13-13-14 5 / 5 11.9 3.58 - 15.7 12000 N BKG BSL

7440-48-4 Cobalt 6.6 J 11.9 mg/kg MIP2-B30-11.5-12.0 5 / 5 11.9 0.372 - 7.52 2.3 Y ASL

7440-50-8 Copper 10.8 15.3 mg/kg MIP2-B20A-7.5-8.0 5 / 5 15.3 2.6 - 21.3 310 N BKG BSL

7439-89-6 Iron 17700 21600 mg/kg MIP2-B30-11.5-12.0 5 / 5 21600 2980 - 21700 5500 Y ASL

7439-92-1 Lead 10.1 12.3 mg/kg MIP2-B13-13-14 5 / 5 12.3 10 - 165 400 N BKG BSL

7439-95-4 Magnesium 930 J 1250 mg/kg MIP2-B13-13-14 5 / 5 1250 104 - 1580 - N NUT

7439-96-5 Manganese 196 657 L mg/kg MIP2-B20A-7.5-8.0 5 / 5 657 21.9 - 538 180 Y ASL

7440-02-0 Nickel 10.3 12.3 mg/kg MIP2-B13-13-14 5 / 5 12.3 1.4 - 14 150 N BSL

7440-09-7 Potassium 527 L 717 J mg/kg MIP2-B13-13-14 5 / 5 717 218 - 1050 - N BKG NUT

7440-23-5 Sodium 69.4 127 mg/kg MIP2-B30-11.5-12.0 3 / 5 63.2 - 64.5 127 22.3 - 75.4 - N BKG NUT

7440-62-2 Vanadium 10 J 12.8 mg/kg MIP2-B30-11.5-12.0 5 / 5 12.8 7.32 - 29.1 39 N BKG BSL

7440-66-6 Zinc 25.8 32.7 mg/kg MIP2-B13-13-14 5 / 5 32.7 9.04 - 56.3 2300 N BKG BSL

50-29-3 4,4'-DDT 0.002 J 0.0055 J mg/kg MIP2-B20A-7.5-8.0 2 / 5 0.00091 - 0.00095 0.0055 1.9 N BSL

309-00-2 Aldrin 0.0022 J 0.0022 J mg/kg MIP2-B13-13-14 1 / 5 0.0016 - 0.0017 0.0022 0.039 N BSL

115-29-7 Endosulfan sulfate 0.0048 J 0.0048 J mg/kg MIP2-B20A-7.5-8.0 1 / 5 0.00094 - 0.00097 0.0048 47 N BSL

72-20-8 Endrin 0.0015 J 0.0015 J mg/kg MIP2-B5-9-9.5 1 / 5 0.001 - 0.0011 0.0015 1.9 N BSL

53494-70-5 Endrin ketone 0.0053 J 0.0053 J mg/kg MIP2-B5-9-9.5 1 / 5 0.0011 - 0.0011 0.0053 1.9 N BSL

58-89-9 gamma-BHC (Lindane) 0.0024 J 0.0024 J mg/kg MIP2-B5-9-9.5 1 / 5 0.00085 - 0.00088 0.0024 0.57 N BSL

72-43-5 Methoxychlor 0.0044 J 0.0044 J mg/kg MIP2-B5-9-9.5 1 / 5 0.00082 - 0.00085 0.0044 32 N BSL

91-57-6 2-Methylnaphthalene 0.49 0.49 mg/kg MIP2-B20A-7.5-8.0 1 / 5 0.053 - 0.055 0.49 24 N BSL

50-32-8 Benzo[a]pyrene 0.085 0.085 mg/kg MIP2-B20A-7.5-8.0 1 / 5 0.0044 - 0.0046 0.085 0.016 Y ASL

83-32-9 Acenaphthene 0.099 J 0.099 mg/kg MIP2-B20A-7.5-8.0 1 / 5 0.051 - 0.053 0.099 360 N BSL

56-55-3 Benzo[a]anthracene 0.34 0.34 mg/kg MIP2-B20A-7.5-8.0 1 / 5 0.0067 - 0.0069 0.34 0.16 Y ASL

205-99-2 Benzo[b]fluoranthene 0.23 0.23 mg/kg MIP2-B20A-7.5-8.0 1 / 5 0.0054 - 0.0056 0.23 0.16 Y ASL

191-24-2 Benzo[g,h,i]perylene 0.051 J 0.051 J mg/kg MIP2-B20A-7.5-8.0 1 / 5 0.038 - 0.039 0.051 - N NAT

207-08-9 Benzo[k]fluoranthene 0.11 0.11 mg/kg MIP2-B20A-7.5-8.0 1 / 5 0.005 - 0.0052 0.11 1.6 N BSL

Detection

Frequency

Range of

Detection

Limits



Exposure CAS Chemical Minimum Maximum Units Location Concentration Background Screening COPC Rationale for

Point Number Concentration Concentration of Maximum Used for Value Toxicity Value Flag Selection or

(Qualifier) (Qualifier) Concentration Screening (N/C) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Detection

Frequency

Range of

Detection

Limits

117-81-7 Bis(2-ethylhexyl)phthalate 0.1 J 0.1 J mg/kg MIP2-B5-9-9.5 1 / 5 0.048 - 0.05 0.1 39 N BSL

218-01-9 Chrysene 0.28 J 0.28 J mg/kg MIP2-B20A-7.5-8.0 1 / 5 0.052 - 0.054 0.28 16 N BSL

53-70-3 Dibenz(a,h)anthracene 0.027 J 0.027 J mg/kg MIP2-B20A-7.5-8.0 1 / 5 0.0043 - 0.0045 0.027 0.016 Y ASL

132-64-9 Dibenzofuran 0.096 J 0.096 J mg/kg MIP2-B20A-7.5-8.0 1 / 5 0.054 - 0.056 0.096 7.3 N BSL

206-44-0 Fluoranthene 0.99 0.99 mg/kg MIP2-B20A-7.5-8.0 1 / 5 0.06 - 0.062 0.99 240 N BSL

86-73-7 Fluorene 0.13 J 0.13 J mg/kg MIP2-B20A-7.5-8.0 1 / 5 0.061 - 0.063 0.13 240 N BSL

193-39-5 Indeno[1,2,3-cd]pyrene 0.062 0.062 mg/kg MIP2-B20A-7.5-8.0 1 / 5 0.0058 - 0.006 0.062 0.16 N BSL

91-20-3 Naphthalene 0.16 J 0.16 J mg/kg MIP2-B20A-7.5-8.0 1 / 5 0.053 - 0.055 0.16 3.8 N BSL

85-01-8 Phenanthrene 1.1 1.1 mg/kg MIP2-B20A-7.5-8.0 1 / 5 0.063 - 0.065 1.1 - N NAT

129-00-0 Pyrene 0.71 0.71 mg/kg MIP2-B20A-7.5-8.0 1 / 5 0.062 - 0.065 0.71 180 N BSL

71-55-6 1,1,1-Trichloroethane 0.0015 51 mg/kg MIP2-B20A-7.5-8.0 5 / 5 51 810 N BSL

75-34-3 1,1-Dichloroethane 0.00036 J 0.55 mg/kg MIP2-B20A-7.5-8.0 4 / 5 0.00023 - 0.00023 0.55 3.6 N BSL

75-35-4 1,1-Dichloroethene 0.0005 J 4.1 mg/kg MIP2-B20A-7.5-8.0 4 / 5 0.00034 - 0.00034 4.1 23 N BSL

67-64-1 Acetone 0.0046 0.0047 mg/kg MIP2-B30-11.5-12.0 / MIP2-B5-9-9.5 4 / 5 0.45 - 0.45 0.0047 6100 N BSL

156-59-2 cis-1,2-Dichloroethene 0.001 0.0012 mg/kg MIP2-B30-11.5-12.0 2 / 5 0.00022 - 0.035 0.0012 16 N BSL

100-41-4 Ethylbenzene 0.78 0.78 mg/kg MIP2-B20A-7.5-8.0 1 / 5 0.00017 - 0.00019 0.78 5.8 N BSL

98-82-8 Isopropylbenzene 0.16 J 0.16 J mg/kg MIP2-B20A-7.5-8.0 1 / 5 0.00024 - 0.00025 0.16 190 N BSL

127-18-4 Tetrachloroethene 0.0014 0.13 J mg/kg MIP2-B20A-7.5-8.0 4 / 5 0.00031 - 0.00031 0.13 8.1 N BSL

108-88-3 Toluene 0.031 0.031 mg/kg MIP2-B20A-7.5-8.0 1 / 5 0.00027 - 0.00029 0.031 490 N BSL

79-01-6 Trichloroethene 0.0036 0.046 mg/kg MIP2-B20A-7.5-8.0 3 / 5 0.00033 - 0.00034 0.046 0.41 N BSL

1330-20-7 Xylenes, Total 5.7 5.7 mg/kg MIP2-B20A-7.5-8.0 1 / 5 0.00072 - 0.00076 5.7 65 N BSL

Notes:

(1) Qualifier Codes:

B - Reported value may be wholly or partially due to contamination in an associated blank sample

J - Estimated

L - Reported value may be biased low

(2) Maximum detected concentration used for screening.

(3) Minimum and maximum for surface (0'-1') and subsurface (1'-2') site-specific background sampling.

(4) Screening toxicity value based on USEPA Regional Screening Level (RSL) for residential soil, June 2015, for hazard index = 0.1 and/or excess lifeimte cancer risk of 1x10-6.

Residential soil RSL for Chromium III, Insoluable Salts used as a surrogate for Total Chromium. Soil chromium speciation data inidcates Chromium VI less than 1.5% of Total Chromium. See Section 4.5 of the RI Report.

Residential soil RSL for Endosulfan used as a surrogate for Endosulfan sulfate.

Residential soil RSL for Endrin used as a surrogate for Endrin Aldehyde and Endrin Ketone.

Residential soil RSL for m-Xylene used as a surrogate for m/p-Xylene.

(5) Rationale for Selection or Deletion Codes:

ASL - maximum detected concentration above screening level

BKG - not statistically significantly different than background level

BSL - maximum detected concentration below screening level

NUT - essential nutrient

NAT - no avaialble toxicity data; addressed qualitatively in uncertainty section



TABLE 2.4

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

FWEC/Church Road TCE Site (Expended Waste Area)

Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe:

Medium: Soil

Exposure Medium: Surface Soil (0-1 ft bgs)

Exposure CAS Chemical Minimum Maximum Units Location Concentration Background Screening COPC Rationale for

Point Number Concentration Concentration of Maximum Used for Value Toxicity Value Flag Selection or

(Qualifier) (Qualifier) Concentration Screening (N/C) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Expended 7429-90-5 Aluminum 3210 L 6260 L mg/kg FCR01-06_12202011 5 / 5 6260 1890 - 11600 7700 N BKG BSL

Waste Area 7440-36-0 Antimony 1.9 K 2.2 K mg/kg FCR01-09_12202011 2 / 5 1.3 - 1.4 2.2 0.49 - 2.26 3.1 N BKG BSL

7440-38-2 Arsenic 4.4 8.6 mg/kg FCR01-07_12202011 / FCR01-09_12202011 5 / 5 8.6 1.14 - 7.38 0.68 Y ASL

7440-39-3 Barium 48.8 125 mg/kg FCR01-06_12202011 5 / 5 125 17.7 - 67.8 1500 N BSL

7440-41-7 Beryllium 0.98 4.1 mg/kg FCR01-06_12202011 5 / 5 4.1 0.148 - 0.645 16 N BSL

7440-43-9 Cadmium 1 K 4.4 mg/kg FCR01-06_12202011 5 / 5 4.4 0.099 - 0.441 7.1 N BSL

7440-70-2 Calcium 1780 12200 mg/kg FCR01-06_12202011 5 / 5 12200 23.3 - 2270 - N NUT

7440-47-3 Chromium (Total) 15.4 64.3 mg/kg FCR01-06_12202011 9 / 9 64.3 3.58 - 13.2 12000 N BSL

7440-48-4 Cobalt 13.8 37.3 mg/kg FCR01-06_12202011 5 / 5 37.3 0.372 - 7.52 2.3 Y ASL

7440-50-8 Copper 47.8 L 358 L mg/kg FCR01-06_12202011 5 / 5 358 2.6 - 21.3 310 Y ASL

7439-89-6 Iron 13300 28100 mg/kg FCR01-06_12202011 5 / 5 28100 2980 - 20800 5500 Y ASL

7439-92-1 Lead 20.6 L 241 L mg/kg FCR01-06_12202011 5 / 5 241 10 - 165 400 N BSL

7439-95-4 Magnesium 718 J 1760 mg/kg FCR01-06_12202011 5 / 5 1760 104 - 1370 - N NUT

7439-96-5 Manganese 300 1100 mg/kg FCR01-09_12202011 5 / 5 1100 21.9 - 420 180 Y ASL

7440-02-0 Nickel 26.5 J 219 J mg/kg FCR01-06_12202011 5 / 5 219 1.4 - 14 150 Y ASL

7440-09-7 Potassium 375 J 579 J mg/kg FCR01-06_12202011 5 / 5 579 218 - 856 - N BKG NUT

7440-22-4 Silver 0.35 K 0.56 K mg/kg FCR01-06_12202011 3 / 5 0.21 - 0.24 0.56 0.512 - 0.512 39 N BSL

7440-23-5 Sodium 197 J 228 J mg/kg FCR01-06_12202011 2 / 5 165 - 187 228 22.3 - 75.4 - N BKG NUT

7440-62-2 Vanadium 8.3 J 14.3 mg/kg FCR01-09_12202011 5 / 5 14.3 7.32 - 20.7 39 N BKG BSL

7440-66-6 Zinc 170 L 2260 L mg/kg FCR01-06_12202011 5 / 5 2260 9.04 - 56.3 2300 N BSL

50-32-8 Benzo[a]pyrene 0.016 J 0.33 mg/kg FCR01-08_12202011 5 / 5 0.33 0.016 Y ASL

120-12-7 Anthracene 0.078 J 0.078 J mg/kg FCR01-08_12202011 1 / 5 0.065 - 0.07 0.078 1800 N BSL

56-55-3 Benzo[a]anthracene 0.032 J 0.34 mg/kg FCR01-08_12202011 3 / 5 0.0068 - 0.0068 0.34 0.16 Y ASL

205-99-2 Benzo[b]fluoranthene 0.031 J 0.48 mg/kg FCR01-08_12202011 5 / 5 0.48 0.16 Y ASL

191-24-2 Benzo[g,h,i]perylene 0.13 J 0.21 J mg/kg FCR01-08_12202011 2 / 5 0.039 - 0.042 0.21 - N NAT

207-08-9 Benzo[k]fluoranthene 0.12 0.17 mg/kg FCR01-08_12202011 2 / 5 0.0051 - 0.0055 0.17 1.6 N BSL

117-81-7 Bis(2-ethylhexyl)phthalate 0.11 J 0.15 J mg/kg FCR01-07_12202011 4 / 5 0.052 - 0.052 0.15 39 N BSL

218-01-9 Chrysene 0.24 J 0.39 mg/kg FCR01-08_12202011 2 / 5 0.053 - 0.057 0.39 16 N BSL

53-70-3 Dibenz(a,h)anthracene 0.034 J 0.054 mg/kg FCR01-08_12202011 2 / 5 0.0044 - 0.0047 0.054 0.016 Y ASL

206-44-0 Fluoranthene 0.099 J 0.66 mg/kg FCR01-08_12202011 3 / 5 0.061 - 0.066 0.66 240 N BSL

193-39-5 Indeno[1,2,3-cd]pyrene 0.012 J 0.22 mg/kg FCR01-08_12202011 4 / 5 0.0059 - 0.0059 0.22 0.16 Y ASL

91-20-3 Naphthalene 0.067 J 0.067 J mg/kg FCR01-06_12202011 1 / 5 0.054 - 0.058 0.067 3.8 N BSL

85-01-8 Phenanthrene 0.11 J 0.28 J mg/kg FCR01-08_12202011 2 / 5 0.064 - 0.069 0.28 - N NAT

129-00-0 Pyrene 0.077 J 0.61 mg/kg FCR01-08_12202011 3 / 5 0.063 - 0.068 0.61 180 N BSL

Notes:

(1) Concentrations reflect data available from 0 - 0.5 ft bgs. Qualifier Codes:

B - Reported value may be wholly or partially due to contamination in an associated blank sample

J - Estimated

K - Reported value may be biased high

L - Reported value may be biased low

(2) Maximum detected concentration used for screening.

(3) Minimum and maximum for surface (0'-1') site-specific background sampling.

(4) Screening toxicity value based on USEPA Regional Screening Level (RSL) for residential soil, June 2015, for hazard index = 0.1 and/or excess lifeimte cancer risk of 1x10-6.

Residential soil RSL for Chromium III, Insoluable Salts used as a surrogate for Total Chromium. Chromium VI was not detected in any of the four soil samples collected from the Expended Waste Area. See Section 4.5 of the RI Report.

(5) Rationale for Selection or Deletion Codes:

ASL - maximum detected concentration above screening level

BKG - not statistically significantly different than background level

BSL - maximum detected concentration below screening level

NUT - essential nutrient

NAT - no avaialble toxicity data; addressed qualitatively in uncertainty section

Detection

Frequency

Range of

Detection

Limits



TABLE 2.5

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

FWEC/Church Road TCE Site (Shot Blast Area)

Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe:

Medium: Soil

Exposure Medium: Surface Soil (0-1 ft bgs)

Exposure CAS Chemical Minimum Maximum Units Location Concentration Background Screening COPC Rationale for

Point Number Concentration Concentration of Maximum Used for Value Toxicity Value Flag Selection or

(Qualifier) (Qualifier) Concentration Screening (N/C) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Shot 7429-90-5 Aluminum 3860 L 8400 L mg/kg FCR01-04_12202011 10 / 10 8400 1890 - 11600 7700 Y BKG ASL

Blast Area 7440-36-0 Antimony 1.3 J 2.2 K mg/kg FCR01-04_12202011 2 / 10 1.3 - 1.4 2.2 0.49 - 2.26 3.1 N BKG BSL

7440-38-2 Arsenic 4.5 8.2 mg/kg FCR01-03_12202011 10 / 10 8.2 2.8 - 7.38 0.68 Y ASL

7440-39-3 Barium 20.5 J 162 mg/kg FCR01-04_12202011 10 / 10 162 17.7 - 79 1500 N BSL

7440-41-7 Beryllium 0.33 J 3.4 mg/kg FCR01-04_12202011 10 / 10 3.4 0.148 - 0.908 16 N BSL

7440-43-9 Cadmium 0.26 J 3.3 mg/kg FCR01-04_12202011 9 / 10 0.16 - 0.16 3.3 0.099 - 0.441 7.1 N BSL

7440-70-2 Calcium 689 J 14900 mg/kg FCR01-01_12202011 10 / 10 14900 51.9 - 2270 - N NUT

7440-47-3 Chromium (Total) 8 84.2 mg/kg FCR01-04_12202011 13 / 13 84.2 3.58 - 13.2 12000 N BSL

18540-29-9 Chromium (VI) 0.184 0.945 mg/kg FCR--03-C-GB-SS 3 / 3 0.945 0.3 Y ASL

7440-48-4 Cobalt 4.7 J 42.6 mg/kg FCR01-04_12202011 10 / 10 42.6 0.372 - 7.52 2.3 Y ASL

7440-50-8 Copper 9.6 469 L mg/kg FCR01-04_12202011 10 / 10 469 2.6 - 21.3 310 Y ASL

7439-89-6 Iron 12000 33400 mg/kg FCR01-04_12202011 10 / 10 33400 2980 - 20800 5500 Y ASL

7439-92-1 Lead 9.6 419 L mg/kg FCR01-04_12202011 10 / 10 419 10 - 165 400 Y BKG ASL

7439-95-4 Magnesium 836 J 2280 mg/kg FCR01-03_12202011 10 / 10 2280 104 - 1370 - N NUT

7439-96-5 Manganese 294 695 mg/kg FCR01-03_12202011 10 / 10 695 21.9 - 420 180 Y ASL

7439-97-6 Mercury 0.14 0.14 mg/kg FCR01-05_12202011 1 / 10 0.023 - 0.025 0.14 0.023 - 0.235 0.94 N BKG BSL

7440-02-0 Nickel 9.5 301 J mg/kg FCR01-04_12202011 10 / 10 301 1.4 - 14 150 Y ASL

7440-09-7 Potassium 308 J 889 J mg/kg FCR01-04_12202011 10 / 10 889 218 - 856 - N NUT

7782-49-2 Selenium 1.5 J 1.5 J mg/kg FCR01-04_12202011 1 / 10 0.51 - 1.5 1.5 0.764 - 2.58 39 N BKG BSL

7440-22-4 Silver 0.22 K 0.71 K mg/kg FCR01-04_12202011 4 / 10 0.2 - 0.22 0.71 0.512 - 0.512 39 N BSL

7440-23-5 Sodium 265 J 353 J mg/kg FCR01-04_12202011 2 / 10 161 - 177 353 22.3 - 75.4 - N BKG NUT

7440-62-2 Vanadium 6 J 16.1 mg/kg FCR01-04_12202011 10 / 10 16.1 7.32 - 20.7 39 N BKG BSL

7440-66-6 Zinc 29 2210 L mg/kg FCR01-04_12202011 10 / 10 2210 9.04 - 56.3 2300 N BKG BSL

50-32-8 Benzo[a]pyrene 0.019 J 1.7 mg/kg FCR01-04_12202011 9 / 10 0.0046 - 0.0046 1.7 0.016 Y ASL

83-32-9 Acenaphthene 0.099 J 0.16 J mg/kg FCR01-04_12202011 3 / 10 0.051 - 0.056 0.16 360 N BSL

120-12-7 Anthracene 0.26 J 0.55 mg/kg FCR01-04_12202011 3 / 10 0.063 - 0.069 0.55 1800 N BSL

56-55-3 Benzo[a]anthracene 0.043 1.9 mg/kg FCR01-04_12202011 7 / 10 0.0068 - 0.0069 1.9 0.16 Y ASL

205-99-2 Benzo[b]fluoranthene 0.033 J 2 mg/kg FCR01-04_12202011 9 / 10 0.0055 - 0.0055 2 0.16 Y ASL

191-24-2 Benzo[g,h,i]perylene 0.046 J 0.98 mg/kg FCR01-04_12202011 8 / 10 0.039 - 0.039 0.98 - N NAT

207-08-9 Benzo[k]fluoranthene 0.058 0.81 mg/kg FCR01-04_12202011 6 / 10 0.0051 - 0.0055 0.81 1.6 N BSL

117-81-7 Bis(2-ethylhexyl)phthalate 0.25 J 2.8 mg/kg FCR01-04_12202011 2 / 10 0.048 - 0.052 2.8 39 N BSL

Detection

Frequency

Range of

Detection

Limits



Exposure CAS Chemical Minimum Maximum Units Location Concentration Background Screening COPC Rationale for

Point Number Concentration Concentration of Maximum Used for Value Toxicity Value Flag Selection or

(Qualifier) (Qualifier) Concentration Screening (N/C) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Detection

Frequency

Range of

Detection

Limits

85-68-7 Butyl benzyl phthalate 0.12 J 0.16 J mg/kg FCR01-02_11302011 2 / 10 0.042 - 0.046 0.16 290 N BSL

86-74-8 Carbazole 0.13 J 0.31 J mg/kg FCR01-04_12202011 3 / 10 0.057 - 0.062 0.31 - N NAT

218-01-9 Chrysene 0.14 2 mg/kg FCR01-04_12202011 6 / 10 0.053 - 0.057 2 16 N BSL

53-70-3 Dibenz(a,h)anthracene 0.01 J 0.33 mg/kg FCR01-04_12202011 6 / 10 0.0043 - 0.0045 0.33 0.016 Y ASL

132-64-9 Dibenzofuran 0.069 J 0.085 J mg/kg FCR01-04_12202011 3 / 10 0.054 - 0.059 0.085 7.3 N BSL

206-44-0 Fluoranthene 0.074 J 3.3 mg/kg FCR01-04_12202011 7 / 10 0.061 - 0.062 3.3 240 N BSL

86-73-7 Fluorene 0.12 J 0.18 J mg/kg FCR01-04_12202011 3 / 10 0.061 - 0.066 0.18 240 N BSL

193-39-5 Indeno[1,2,3-cd]pyrene 0.041 1.1 mg/kg FCR01-04_12202011 8 / 10 0.0059 - 0.0059 1.1 0.16 Y ASL

85-01-8 Phenanthrene 0.12 J 2.2 mg/kg FCR01-04_12202011 6 / 10 0.064 - 0.068 2.2 - N NAT

129-00-0 Pyrene 0.23 J 2.7 mg/kg FCR01-04_12202011 6 / 10 0.064 - 0.068 2.7 180 N BSL

100-41-4 Ethylbenzene 0.00026 0.00026 mg/kg FCR01-02_12202011 1 / 2 0.00018 - 0.00018 0.00026 5.8 N BSL

75-09-2 Methylene chloride 0.00067 JB 0.00067 JB mg/kg FCR01-02_11302011 1 / 2 0.00043 - 0.00043 0.00067 35 N BSL

Notes:

(1) Concentrations reflect data available from 0 - 0.5 ft bgs. Qualifier Codes:

B - Reported value may be wholly or partially due to contamination in an associated blank sample

J - Estimated

K - Reported value may be biased high

L - Reported value may be biased low

(2) Maximum detected concentration used for screening.

(3) Minimum and maximum for surface (0'-1') site-specific background sampling.

(4) Screening toxicity value based on USEPA Regional Screening Level (RSL) for residential soil, June 2015, for hazard index = 0.1 and/or excess lifeimte cancer risk of 1x10-6.

(5) Rationale for Selection or Deletion Codes:

ASL - maximum detected concentration above screening level

BKG - not statistically significantly different than background level

BSL - maximum detected concentration below screening level

NUT - essential nutrient

NAT - no avaialble toxicity data; addressed qualitatively in uncertainty section

Residential soil RSL for Chromium III, Insoluable Salts used as a surrogate for Total Chromium. Soil chromium speciation data inidcates Chromium VI less than 1.5% of Total Chromium. Chromium VI evaluated separately.

See Section 4.5 of the RI Report.



TABLE 2.6

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

FWEC/Church Road TCE Site (Former FWEC Facility)

Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe:

Medium: Groundwater

Exposure Medium: Groundwater

Exposure CAS Chemical Minimum Maximum Units Concentration Upgradient Screening Potential Potential COPC Rationale for

Point Number Concentration Concentration Used for Range May 2013 Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or

(Qualifier) (Qualifier) Screening (N/C) Value Source (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Former 50-00-0 Formaldehyde 5.26 B 18.8 B µg/L MW-16S-052013-43.5 5/20/2013 4 / 41 5 - 5 18.8 0.43 - Y ASL

FWEC Facility 57-12-5 Cyanide 0.006 B 0.0068 B mg/L MW-10D-051513-146 5/15/2013 7 / 16 0.004 - 0.004 0.0068 0.00015 0.2 Y ASL

7429-90-5 Aluminum 0.0774 J 2.3 mg/L CH-7-051613-35 5/16/2013 15 / 23 0.0721 - 0.0721 2.3 1.93 B - 2.3 2 - Y BKG ASL

7440-39-3 Barium 0.01 J 0.627 L mg/L EB-03-051713-128 5/17/2013 23 / 23 0.627 0.0489 J - 0.108 J 0.38 2 Y ASL

7440-43-9 Cadmium 0.0029 J 0.0029 J mg/L MW-16S-052013-43.5 5/20/2013 1 / 23 0.00082 - 0.005 0.0029 0.00092 0.005 Y ASL

7440-70-2 Calcium 1.49 J 728 mg/L EB-01-052213-110 5/22/2013 23 / 23 728 12.3 - 26.2 - - N NUT

18540-29-9 Chromium 0.008 L 0.0199 mg/L EB-01-052213-110 5/22/2013 3 / 23 0.0045 - 0.0045 0.0199 0.000035 - Y ASL

7440-48-4 Cobalt 0.0043 J 0.0117 J mg/L CH-8-051613-35 5/16/2013 2 / 23 0.0043 - 0.0043 0.0117 0.0043 J - 0.0117 J 0.0006 - Y ASL

7440-50-8 Copper 0.0083 J 0.0083 J mg/L EB-01-052213-110 5/22/2013 1 / 23 0.0078 - 0.0078 0.0083 0.08 1.3 N BSL

7439-89-6 Iron 0.0766 J 53.4 mg/L MW-6-052213-95 5/22/2013 15 / 23 0.0736 - 0.0736 53.4 2.26 L - 7.57 L 1.4 - Y ASL

7439-92-1 Lead 0.0058 0.0682 L mg/L EB-03-051713-128 5/17/2013 4 / 23 0.004 - 0.004 0.0682 0.015 0.015 Y ASL

7439-95-4 Magnesium 0.336 J 8.03 mg/L MW-16S-052013-43.5 5/20/2013 22 / 23 0.321 - 0.321 8.03 3 J - 6.61 - - N NUT

7439-96-5 Manganese 0.0051 J 7.61 mg/L MW-16S-052013-43.5 5/20/2013 18 / 23 0.0043 - 0.0043 7.61 2.66 - 2.98 0.043 - Y ASL

7439-97-6 Mercury 0.00023 0.00023 mg/L MD-01-051613-52.5 5/16/2013 1 / 23 0.00016 - 0.00018 0.00023 0.000063 0.002 Y ASL

7440-02-0 Nickel 0.0062 J 0.0078 L mg/L EB-03-051713-128 5/17/2013 5 / 23 0.005 - 0.005 0.0078 0.039 - N BSL

7440-09-7 Potassium 0.528 J 293 mg/L EB-01-052213-110 5/22/2013 21 / 23 0.525 - 0.525 293 2.19 J - 2.68 J - - N NUT

7440-23-5 Sodium 1.45 J 117 L mg/L EB-03-051713-128 5/17/2013 23 / 23 117 5.36 - 12.9 - - N NUT

7440-66-6 Zinc 0.008 J 0.0937 mg/L EB-01-052213-110 5/22/2013 12 / 23 0.0058 - 0.0058 0.0937 0.0107 J - 0.019 J 0.6 - N BSL

120-82-1 1,2,4-Trichlorobenzene 0.36 J 0.54 J µg/L MD-01-051613-52.5 5/16/2013 2 / 41 0.19 - 0.58 0.54 0.4 70 Y ASL

67-72-1 Hexachloroethane 0.2 J 0.2 J µg/L MW-10D-051513-146 5/15/2013 1 / 23 0.15 - 0.56 0.2 0.33 - N BSL

71-55-6 1,1,1-Trichloroethane 0.11 J 380 µg/L MW-7S-091613-47.5 9/16/2013 29 / 81 0.06 - 0.6 380 800 200 N BSL

79-00-5 1,1,2-Trichloroethane 0.34 J 0.34 J µg/L MW-7S-091613-47.5 9/16/2013 1 / 81 0.1 - 4.8 0.34 0.041 5 Y ASL

75-34-3 1,1-Dichloroethane 0.13 J 29 µg/L MW-7S-091613-47.5 9/16/2013 21 / 81 0.13 - 3.3 29 2.7 - Y ASL

75-35-4 1,1-Dichloroethene 0.13 J 56 µg/L MW-7S-091613-47.5 9/16/2013 19 / 81 0.09 - 2.3 56 28 7 Y ASL

107-06-2 1,2-Dichloroethane 0.21 J 0.21 J µg/L MW-7S-091613-47.5 9/16/2013 1 / 81 0.19 - 24 0.21 0.17 5 Y ASL

123-91-1 1,4-Dioxane 0.74 J 45 J µg/L MW-7S-091613-47.5 9/16/2013 11 / 54 0.31 - 0.5 45 0.46 - Y ASL

78-93-3 2-Butanone 2.4 J 6.9 µg/L EB-03-091813-128 9/18/2013 2 / 80 0.82 - 82 6.9 560 - N BSL

67-64-1 Acetone 26 35 µg/L EB-01-052213-110 5/22/2013 4 / 62 2.5 - 67 35 1400 - N BSL

71-43-2 Benzene 0.11 J 0.45 J µg/L MW-9D-091713-151.5 9/17/2013 18 / 81 0.08 - 13 0.45 0.45 5 Y ASL

75-15-0 Carbon disulfide 0.15 J 1.1 µg/L CH-6 4/8/2014 5 / 81 0.13 - 15 1.1 81 - N BSL

108-90-7 Chlorobenzene 0.81 J 0.81 J µg/L MD-01-051613-52.5 5/16/2013 1 / 81 0.11 - 16 0.81 7.8 100 N BSL

67-66-3 Chloroform 0.16 J 0.27 J µg/L MW-7S 4/10/2014 5 / 81 0.08 - 15 0.27 0.22 8.0E+01(F) Y ASL

74-87-3 Chloromethane 0.3 0.3 µg/L EB-01-09182013-172.5 9/18/2013 1 / 81 0.1 - 21 0.3 19 - N BSL

156-59-2 cis-1,2-Dichloroethene 0.21 J 10 µg/L MW-7S-091613-47.5 9/16/2013 27 / 81 0.18 - 20 10 3.6 70 Y ASL

75-71-8 Dichlorodifluoromethane 0.23 J 7.7 µg/L MW-9D-052013-151 5/20/2013 10 / 81 0.22 - 29 7.7 20 - N BSL

100-41-4 Ethylbenzene 0.1 J 0.34 J µg/L CH-8-091313-33.5 9/13/2013 15 / 81 0.1 - 2.5 0.34 1.5 700 N BSL

108-38-3 m/p-Xylene 0.3 J 1.2 J µg/L Multiple Locations 9/13/2013, 9/18/2013 23 / 81 0.25 - 6.3 1.2 19 - N BSL

Range of

Detection

Limits

Location

of Maximum

Concentration (Date)

Detection

Frequency



Exposure CAS Chemical Minimum Maximum Units Concentration Upgradient Screening Potential Potential COPC Rationale for

Point Number Concentration Concentration Used for Range May 2013 Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or

(Qualifier) (Qualifier) Screening (N/C) Value Source (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Range of

Detection

Limits

Location

of Maximum

Concentration (Date)

Detection

Frequency

95-47-6 o-Xylene 0.13 J 0.73 J µg/L MW-6-091313-68 9/13/2013 23 / 81 0.13 - 3.3 0.73 19 - N BSL

127-18-4 Tetrachloroethene 0.12 J 16 µg/L MW-7S 4/10/2014 25 / 81 0.1 - 0.1 16 4.1 5 Y ASL

108-88-3 Toluene 0.16 J 4.4 µg/L EB-03-051713-128 5/17/2013 64 / 81 0.15 - 9 4.4 110 1000 N BSL

79-01-6 Trichloroethene 0.11 J 4900 µg/L MD-01-091713-52.5 9/17/2013 61 / 81 0.09 - 18 4900 0.28 5 Y ASL

75-69-4 Trichlorofluoromethane 0.17 J 6.1 J µg/L MW-9D-052013-151 5/20/2013 10 / 81 0.15 - 16 6.1 110 - N BSL

75-01-4 Vinyl chloride 0.33 J 0.33 J µg/L MW-3-091713-50 9/17/2013 1 / 81 0.13 - 13 0.33 0.019 2 Y ASL

1330-20-7 Xylenes, Total 0.43 J 2 µg/L MW-6-091313-68 9/13/2013 23 / 81 0.13 - 3.3 2 19 10000 N BSL

Notes:

(1) Qualifier Codes:

B - Reported value may be wholly or partially due to contamination in an associated blank sample

J - Estimated

L - Reported value may be biased low

(2) Maximum detected concentration used for screening.

(3) Range of concentrations detected in upgradient monitoring wells CH-7 and CH-8.

(4) Screening toxicity value based on USEPA Regional Screening Level (RSL) for residential tapwater, June 2015, for hazard index = 0.1 and/or excess lifeimte cancer risk of 1x10-6.

Tapwater RSL for Chromium VI used as a surrogate for Total Chromium due to absence of Chromium speciation data for groundwater. See Section 4.2.3 of the RI Report.

Tapwater RSL for m-Xylene used as a surrogate for m/p-Xylene.

(5) Rationale for Selection or Deletion Codes:

ASL - maximum detected concentration above screening level

BKG - maximum detected concentration consistent with background levels.

BSL - maximum detected concentration below screening level

FOD - frequency of detection

NUT - essential nutrient

NAT - no avaialble toxicity data; addressed qualitatively in uncertainty section



TABLE 2.7

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

FWEC/Church Road TCE Site (Surrounding Industrial Properties)

Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe:  

Medium:  Groundwater

Exposure Medium:  Groundwater

Exposure CAS Chemical    Minimum Maximum Units   Concentration Upgradient Screening Potential Potential COPC Rationale for

Point Number  Concentration Concentration  Used for Range May 2013 Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or

 (Qualifier) (Qualifier) Screening  (N/C) Value Source (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Surrounding 50-00-0 Formaldehyde 5.1 J 125 J µg/L GW-HP04-40 12/1/2010 22 / 84 5 - 5 125 0.43 - Y ASL

Industrial Properties 7429-90-5 Aluminum 0.179 J 0.569 mg/L RMW-02S-2 12/21/2011 4 / 4 0.569 1.93 B - 2.3  2 - N BKG BSL

7440-39-3 Barium 0.0296 J 0.062 J mg/L RMW-04S-2 12/21/2011 4 / 4 0.062 0.0489 J - 0.108 J 0.38 2 N BKG BSL

7440-70-2 Calcium 8.6 15.9 mg/L RMW-04S-2 12/21/2011 4 / 4 15.9 12.3  - 26.2  - - N BKG NUT

7439-89-6 Iron 0.0921 J 21.4 L mg/L RMW-06S-051313-120 5/13/2013 14 / 16 0.0736 - 0.0736 21.4 2.26 L - 7.57 L 1.4 - Y  ASL

7439-95-4 Magnesium 2.21 J 4.77 J mg/L RMW-04S-2 12/21/2011 4 / 4 4.77 3 J - 6.61  - - N BKG NUT

7439-96-5 Manganese 0.0153 7.82 mg/L RMW-04S-2 12/21/2011 4 / 4 7.82 2.66  - 2.98  0.043 - Y  ASL

7440-09-7 Potassium 0.823 J 1.49 J mg/L RMW-04S-2 12/21/2011 4 / 4 1.49 2.19 J - 2.68 J - - N BKG NUT

7440-23-5 Sodium 6.25 102 mg/L RMW-04S-2 12/21/2011 4 / 4 102 5.36  - 12.9  - - N  NUT

7440-66-6 Zinc 0.0059 J 0.0534 mg/L RMW-02S-1 12/21/2011 4 / 4 0.0534 0.0107 J - 0.019 J 0.6 - N  BSL

117-81-7 Bis(2-ethylhexyl)phthalate 6.2 J 6.2 J µg/L RMW-04S-2 12/21/2011 1 / 5 2 - 2.3 6.2 5.6 6 Y ASL

71-55-6 1,1,1-Trichloroethane 0.095 J 21 µg/L RMW-01S-1 9/11/2013; 4/8/2014 51 / 146 0.06 - 0.25 21 800 200 N BSL

75-34-3 1,1-Dichloroethane 0.15 J 41 µg/L RMW-01S-1-09112013-42 9/11/2013 19 / 146 0.1 - 0.13 41 2.7 - Y ASL

75-35-4 1,1-Dichloroethene 0.12 J 4.6 µg/L RMW-01S-1 4/8/2014 42 / 146 0.09 - 0.14 4.6 28 7 N BSL

123-91-1 1,4-Dioxane 0.5 74 µg/L RMW-01S-1-09112013-42 9/11/2013 26 / 61 0.31 - 8.4 74 0.46 - Y ASL

78-93-3 2-Butanone 1.2 J 16 µg/L GW-HP03-24 11/30/2010 9 / 125 0.82 - 2.3 16 560 - N BSL

110-75-8 2-Chloroethyl vinyl ether 2.3 J 2.3 J µg/L RMW-01S-1-052113-42 5/21/2013 1 / 146 0.19 - 20 2.3 - - N NAT, FOD

591-78-6 2-Hexanone 1.8 J 1.8 J µg/L GW-HP03-24 11/30/2010 1 / 139 0.5 - 0.55 1.8 3.8 - N BSL

108-10-1 4-Methyl-2-pentanone 0.81 J 0.81 J µg/L GW-HP03-24 11/30/2010 1 / 146 0.68 - 0.99 0.81 120 - N BSL

67-64-1 Acetone 6.1 1400 D µg/L GWE-HP17-105 8/23/2012 33 / 134 2.5 - 2.7 1400 1400 - Y ASL

71-43-2 Benzene 0.092 J 0.95 J µg/L RMW-01D-138-153 4/18/2013 28 / 146 0.08 - 0.13 0.95 0.45 5 Y ASL

75-27-4 Bromodichloromethane 0.39 J 1.3 µg/L GWE-HP08-60-63 6/22/2011 8 / 146 0.093 - 0.12 1.3 0.13 8.0E+01(F) Y ASL

75-15-0 Carbon disulfide 0.15 J 4.5 B µg/L RMW-06D-TAG 4/10/2014 14 / 146 0.13 - 0.15 4.5 81 - N BSL

56-23-5 Carbon tetrachloride 0.16 J 1 µg/L RMW-06D-5-051613 5/16/2013 27 / 146 0.06 - 0.19 1 0.45 5 Y ASL

108-90-7 Chlorobenzene 0.23 J 0.23 J µg/L RMW-06D-TAG 4/10/2014 1 / 146 0.11 - 0.16 0.23 Y ASL 7.8 100 N BSL

67-66-3 Chloroform 0.11 J 19 µg/L GWE-HP09-75-78 6/20/2011 58 / 146 0.08 - 0.15 19 0.22 8.0E+01(F) Y ASL

74-87-3 Chloromethane 0.66 J 0.67 J µg/L GWE-HP07-60-63 6/29/2011 2 / 146 0.1 - 0.21 0.67 19 - N BSL

156-59-2 cis-1,2-Dichloroethene 0.19 J 7.4 µg/L GW-HP01-24_11162010 11/16/2010 43 / 146 0.18 - 0.2 7.4 3.6 70 Y ASL

75-71-8 Dichlorodifluoromethane 0.34 J 6.5 µg/L FWEC-5R-050813-120.3 5/8/2013 35 / 146 0.22 - 0.29 6.5 20 - N BSL

100-41-4 Ethylbenzene 0.12 J 0.38 J µg/L RMW-06D-7  / FWEC-5R-09132013-120.3 12/20/2012; 9/13/2013 17 / 146 0.1 - 0.25 0.38 1.5 700 N BSL

108-38-3 m/p-Xylene 0.3 J 1.5 J µg/L FWEC-5R-09132013-120.3 9/13/2013 21 / 131 0.25 - 0.29 1.5 19 - N BSL

75-09-2 Methylene chloride 0.24 J 0.78 J µg/L RMW-06D-TAG 4/10/2014 4 / 146 0.18 - 0.19 0.78 11 5 N BSL

95-47-6 o-Xylene 0.13 J 0.75 J µg/L RMW-07D-09122013-148.5 9/12/2013 21 / 131 0.13 - 0.15 0.75 19 - N BSL

127-18-4 Tetrachloroethene 0.11 J 0.39 J µg/L RMW-01D-1 4/8/2014 29 / 146 0.1 - 0.2 0.39 4.1 5 N BSL

108-88-3 Toluene 0.14 J 170 µg/L GWE-HP08-60-63 6/22/2011 104 / 146 0.09 - 0.15 170 110 1000 Y ASL

156-60-5 trans-1,2-Dichloroethene 0.19 J 0.19 J µg/L GW-HP01-24_11162010 11/16/2010 1 / 146 0.13 - 0.14 0.19 36 100 N BSL

79-01-6 Trichloroethene 0.13 J 310 µg/L RMW-01D-1 4/8/2014 114 / 146 0.09 - 0.18 310 0.28 5 Y ASL

75-69-4 Trichlorofluoromethane 0.18 J 8.2 J µg/L RMW-06D-6 1/30/2013 61 / 146 0.15 - 0.16 8.2 110 - N BSL

75-01-4 Vinyl chloride 0.29 J 4.2 µg/L RMW-01S-1-09112013-42 9/11/2013 5 / 146 0.13 - 0.14 4.2 0.019 2 Y ASL

1330-20-7 Xylenes, Total 0.14 J 2.2 J µg/L FWEC-5R-09132013-120.3 9/13/2013 22 / 146 0.13 - 0.43 2.2 19 10000 N BSL

Notes:

(1)  Qualifier Codes:

B - Reported value may be wholly or partially due to contamination in an associated blank sample

D - Secondary dilution factor

J - Estimated

L - Reported value may be biased low

(2)  Maximum detected concentration used for screening.

(3)  Range of concentrations detected in upgradient monitoring wells CH-7 and CH-8.

(4)  Screening toxicity value based on USEPA Regional Screening Level (RSL) for residential tapwater, June 2015, for hazard index = 0.1 and/or excess lifeimte cancer risk of 1x10-6.  

Tapwater RSL for m-Xylene used as a surrogate for m/p-Xylene.

(5)  Rationale for Selection or Deletion Codes:

ASL - maximum detected concentration above screening level

BKG - maximum detected concentration consistent with background levels.

BSL - maximum detected concentration below screening level

FOD - frequency of detection

NUT - essential nutrient

NAT - no avaialble toxicity data; addressed qualitatively in uncertainty section

Concentration (Date) Limits

Location Detection Range of

of Maximum Frequency Detection



TABLE 2.8

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

FWEC/Church Road TCE Site (Affected Area)

Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe:

Medium: Groundwater

Exposure Medium: Groundwater

Exposure CAS Chemical Minimum Maximum Units Concentration Upgradient Screening Potential Potential COPC Rationale for

Point Number Concentration Concentration Used for Range May 2013 Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or

(Qualifier) (Qualifier) Screening (N/C) Value Source (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Affected Area 7439-89-6 Iron 0.322 L 46 L mg/L RMW-11D-1-051313 5/13/2013 8 / 9 0.0736 - 0.0736 46 2.26 L - 7.57 L 1.4 - Y ASL

84-66-2 Diethyl phthalate 0.19 J 0.19 µg/L SW17-082411 8/25/2011 1 / 7 0.14 - 1.4 0.19 1500 - N BSL

71-55-6 1,1,1-Trichloroethane 0.12 J 0.77 J µg/L RMW-09S-2 4/11/2012 39 / 97 0.06 - 0.57 0.77 800 200 N BSL

75-35-4 1,1-Dichloroethene 0.13 J 0.28 J µg/L RMW-09S2-10132014 9/12/2013 3 / 97 0.09 - 0.59 0.28 28 7 N BSL

95-50-1 1,2-Dichlorobenzene 0.46 J 0.46 J µg/L RMW-14D-050713-61 5/7/2013 1 / 97 0.15 - 0.3 0.46 30 600 N BSL

106-46-7 1,4-Dichlorobenzene 0.32 J 0.32 J µg/L RMW-14D-050713-61 5/7/2013 1 / 97 0.15 - 0.41 0.32 0.48 75 N BSL

123-91-1 1,4-Dioxane 0.5 J 0.85 µg/L RMW-09D-5 4/9/2014 5 / 43 0.14 - 8.4 0.85 0.46 - Y ASL

78-93-3 2-Butanone 6.2 8.1 µg/L RMW-09D-6-091213 9/12/2013 3 / 90 0.55 - 2.3 8.1 560 - N BSL

108-10-1 4-Methyl-2-pentanone 2.2 2.2 µg/L RMW-09D-6-091213 9/12/2013 1 / 97 0.53 - 1.1 2.2 120 - N BSL

67-64-1 Acetone 5.8 550 µg/L RMW-09D-6-091213 9/12/2013 15 / 95 2.5 - 5 550 1400 - N BSL

107-02-8 Acrolein 3 J 130 J µg/L RMW-09D-6-091213 9/12/2013 2 / 75 1.3 - 1.9 130 0.0042 - Y ASL, FOD

71-43-2 Benzene 0.11 J 0.94 J µg/L RMW-14D-09102013-61 9/10/2013 24 / 97 0.08 - 0.21 0.94 0.45 5 Y ASL

75-27-4 Bromodichloromethane 0.18 J 0.18 J µg/L RMW-11D-3-051313 5/13/2013 1 / 97 0.093 - 0.26 0.18 0.13 8.0E+01(F) Y ASL, FOD

75-15-0 Carbon disulfide 0.18 B 2.5 µg/L RMW-10D-09162013-210 9/16/2013 5 / 97 0.13 - 0.42 2.5 81 - N BSL

56-23-5 Carbon tetrachloride 0.1 J 1.9 µg/L RMW-08S-09122013-75 9/12/2013 13 / 97 0.06 - 0.27 1.9 0.45 5 Y ASL

108-90-7 Chlorobenzene 0.16 J 0.29 J µg/L RMW-14D-050713-61 5/7/2013 2 / 97 0.11 - 0.27 0.29 7.8 100 N BSL

67-66-3 Chloroform 0.089 J 4.6 µg/L RMW-11D-3-051313 5/13/2013 42 / 97 0.08 - 0.34 4.6 0.22 8.0E+01(F) Y ASL

156-59-2 cis-1,2-Dichloroethene 0.18 J 1.2 µg/L PW 23 091511 9/15/2011 4 / 97 0.18 - 0.47 1.2 3.6 70 N BSL

75-71-8 Dichlorodifluoromethane 0.29 J 15 µg/L RMW-09D-6 4/10/2014 50 / 97 0.19 - 0.39 15 20 - N BSL

100-41-4 Ethylbenzene 0.11 J 0.53 J µg/L RMW-14D-09102013-61 9/10/2013 9 / 97 0.1 - 0.45 0.53 1.5 700 N BSL

108-38-3 m/p-Xylene 0.26 J 2.3 µg/L RMW-14D-09102013-61 9/10/2013 17 / 97 0.25 - 0.81 2.3 19 - N BSL

75-09-2 Methylene chloride 0.51 J 0.78 J µg/L RMW-11D-3 4/10/2014 2 / 97 0.15 - 0.3 0.78 11 5 N BSL

95-47-6 o-Xylene 0.16 J 1.5 µg/L RMW-14D-09102013-61 9/10/2013 14 / 97 0.11 - 0.22 1.5 19 - N BSL

99-87-6 p-Isopropyltoluene 0.15 J 0.15 J µg/L RMW-14D-09102013-61 9/10/2013 1 / 97 0.14 - 0.37 0.15 - - N NAT

127-18-4 Tetrachloroethene 0.11 J 0.19 J µg/L RMW-09D-1-050813 5/8/2013 3 / 97 0.1 - 0.3 0.19 4.1 5 N BSL

108-88-3 Toluene 0.14 J 80 µg/L RMW-09D-205-215 4/18/2013 69 / 97 0.09 - 0.3 80 110 1000 N BSL

79-01-6 Trichloroethene 0.12 J 86 µg/L RMW-09S-2 / RWW-09D 5/8/2013 78 / 97 0.09 - 0.18 86 0.28 5 Y ASL

75-69-4 Trichlorofluoromethane 0.2 J 20 µg/L RMW-13S-2-050813-125 5/8/2013 64 / 97 0.15 - 0.2 20 110 - N BSL

75-01-4 Vinyl chloride 0.14 J 0.14 J µg/L RMW-14D-050713-61 5/7/2013 1 / 97 0.13 - 0.45 0.14 0.019 2 Y ASL

1330-20-7 Xylenes, Total 0.26 J 3.8 µg/L RMW-14D-09102013-61 9/10/2013 15 / 97 0.13 - 0.98 3.8 19 10000 N BSL

Notes:

(1) Qualifier Codes:

B - Reported value may be wholly or partially due to contamination in an associated blank sample

J - Estimated

L - Reported value may be biased low

(2) Maximum detected concentration used for screening.

(3) Range of concentrations detected in upgradient monitoring wells CH-7 and CH-8.

(4) Screening toxicity value based on USEPA Regional Screening Level (RSL) for residential tapwater, June 2015, for hazard index = 0.1 and/or excess lifeimte cancer risk of 1x10-6.

Tapwater RSL for m-Xylene used as a surrogate for m/p-Xylene.

(5) Rationale for Selection or Deletion Codes:

ASL - maximum detected concentration above screening level

BKG - maximum detected concentration consistent with background levels.

BSL - maximum detected concentration below screening level

FOD - frequency of detection

NUT - essential nutrient

NAT - no avaialble toxicity data; addressed qualitatively in uncertainty section

Detection

Frequency

Range of

Detection

Limits

Location

of Maximum

Concentration (Date)



TABLE 2.9A

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

FWEC/Church Road TCE Site (Retention Pond)

Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe:

Medium: Sediment

Exposure Medium: Sediment

Exposure CAS Chemical Minimum Maximum Units Location Concentration Background Screening COPC Rationale for

Point Number Concentration Concentration of Maximum Used for Value Toxicity Value Flag Selection or

(Qualifier) (Qualifier) Concentration Screening (N/C) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Retention Pond 50-00-0 Formaldehyde 0.35 J 1.4 J mg/kg SD02-082411 5 / 5 1.4 170 N BSL

57-12-5 Cyanide, total 0.0023 1.5 mg/kg SD04-082411 8 / 9 0.00081 - 0.00081 1.5 0.27 - 0.28 2.7 N BSL

7429-90-5 Aluminum 4.84 12000 mg/kg SD02-082411 / SD04-082411 9 / 9 12000 1890 - 21000 77000 N BKG BSL

7440-36-0 Antimony 0.28 L 1.1 J mg/kg SD01-082411 5 / 9 0.0101 - 0.0184 1.1 0.49 - 2.26 31 N BKG BSL

7440-38-2 Arsenic 0.0037 12 mg/kg SD04-082411 9 / 9 12 1.14 - 7.39 6.8 Y ASL

7440-39-3 Barium 0.0295 B 88 B mg/kg SD04-082411 9 / 9 88 17.7 - 79 15000 N BSL

7440-41-7 Beryllium 0.0009 B 0.73 mg/kg SD04-082411 8 / 9 0.00018 - 0.00018 0.73 0.148 - 0.908 160 N BKG BSL

7440-43-9 Cadmium 0.0014 B 3.4 L mg/kg SD04-082411 9 / 9 3.4 0.099 - 0.441 71 N BSL

7440-70-2 Calcium 0.51 B 3600 B mg/kg SD04-082411 9 / 9 3600 23.3 - 3860 - N BKG NUT

16065-83-1 Chromium (Total) 0.0093 32 JB mg/kg SD-02-C-GB-SS-DUP 13 / 13 32 3.58 - 15.7 120000 N BSL

7440-48-4 Cobalt 0.0045 B 19 K mg/kg SD04-082411 9 / 9 19 0.372 - 7.52 23 N BSL

7440-50-8 Copper 0.0385 98 J mg/kg SD02-082411 9 / 9 98 2.6 - 21.3 3100 N BSL

7439-89-6 Iron 7.22 23000 JB mg/kg SD04-082411 9 / 9 23000 2980 - 21700 55000 N BSL

7439-92-1 Lead 0.0471 130 L mg/kg SD04-082411 9 / 9 130 10 - 165 4000 N BKG BSL

7439-95-4 Magnesium 1.14 B 2500 JB mg/kg SD02-082411 9 / 9 2500 104 - 1580 - N NUT

7439-96-5 Manganese 0.0697 2000 J mg/kg SD04-082411 9 / 9 2000 21.9 - 538 1800 Y ASL

7439-97-6 Mercury 0.032 0.15 mg/kg SD02-082411 5 / 9 0.00015 - 0.00024 0.15 0.023 - 0.235 9.4 N BKG BSL

7440-02-0 Nickel 0.0137 30 J mg/kg SD04-082411 9 / 9 30 1.4 - 14 1500 N BSL

7440-09-7 Potassium 0.862 1300 mg/kg SD02-082411 6 / 9 0.554 - 1.01 1300 218 - 1050 - N NUT

7782-49-2 Selenium 0.00052 B 0.75 mg/kg SD02-082411 8 / 9 0.67 - 0.67 0.75 0.764 - 2.58 390 N BKG BSL

7440-22-4 Silver 0.0737 170 L mg/kg SD02-082411 9 / 9 170 0.512 - 0.712 390 N BSL

7440-23-5 Sodium 25 B 63 B mg/kg SD02-082411 5 / 9 0.497 - 0.907 63 22.3 - 75.4 - N BKG NUT

7440-62-2 Vanadium 0.0083 B 27 mg/kg SD04-082411 9 / 9 27 7.32 - 29.1 390 N BKG BSL

7440-66-6 Zinc 0.253 550 B mg/kg SD01-082411 9 / 9 550 9.04 - 56.3 23000 N BSL

12672-29-6 Aroclor 1248 1.3 1.3 mg/kg SD01-082411 1 / 8 0.00099 - 0.0019 1.3 2.3 N BSL

11096-82-5 Aroclor 1260 0.049 0.63 mg/kg WWT-2S 6 / 8 0.6 - 0.71 0.63 2.4 N BSL

72-54-8 4,4'-DDD 0.00036 J 0.012 J mg/kg SD01-082411 5 / 8 0.047 - 0.071 0.012 23 N BSL

72-55-9 4,4'-DDE 0.00048 J 0.0013 J mg/kg SD02-082411 3 / 8 0.0015 - 0.0017 0.0013 20 N BSL

50-29-3 4,4'-DDT 0.0066 J 0.014 J mg/kg SD02-082411 2 / 8 0.00016 - 0.0015 0.014 19 N BSL

Detection

Frequency

Range of

Detection

Limits



Exposure CAS Chemical Minimum Maximum Units Location Concentration Background Screening COPC Rationale for

Point Number Concentration Concentration of Maximum Used for Value Toxicity Value Flag Selection or

(Qualifier) (Qualifier) Concentration Screening (N/C) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Detection

Frequency

Range of

Detection

Limits

309-00-2 Aldrin 0.00053 J 0.00053 J mg/kg SD04-082411 1 / 8 0.00019 - 0.0021 0.00053 0.39 N BSL

319-85-7 beta-BHC 0.00079 J 0.00079 J mg/kg SD02-082411 1 / 8 0.00027 - 0.003 0.00079 3 N BSL

608-73-1 delta-BHC 0.00045 J 0.014 J mg/kg SD01-082411 2 / 8 0.00016 - 0.0015 0.014 3 N BSL

60-57-1 Dieldrin 0.00052 J 0.0059 J mg/kg SD01-082411 4 / 8 0.0017 - 0.0017 0.0059 0.34 N BSL

115-29-7 Endosulfan II 0.00077 J 0.0082 J mg/kg SD02-082411 4 / 8 0.002 - 0.002 0.0082 470 N BSL

115-29-7 Endosulfan sulfate 0.00064 J 0.0084 J mg/kg SD02-082411 4 / 8 0.0012 - 0.0012 0.0084 470 N BSL

72-20-8 Endrin 0.00056 J 0.017 J mg/kg SD01-082411 5 / 8 0.047 - 0.071 0.017 19 N BSL

7421-93-4 Endrin aldehyde 0.00031 J 0.0041 J mg/kg SD02-082411 3 / 5 0.00029 - 0.0022 0.0041 19 N BSL

53494-70-5 Endrin ketone 0.00058 J 0.0092 J mg/kg SD02-082411 4 / 8 0.0018 - 0.0018 0.0092 19 N BSL

58-89-9 gamma-BHC (Lindane) 0.0022 J 0.0054 J mg/kg SD02-082411 3 / 8 0.00018 - 0.00029 0.0054 5.7 N BSL

76-44-8 Heptachlor 0.00034 J 0.0073 J mg/kg SD01-082411 3 / 8 0.00023 - 0.0022 0.0073 1.3 N BSL

1024-57-3 Heptachlor epoxide 0.00027 J 0.018 J mg/kg SD01-082411 5 / 8 0.024 - 0.036 0.018 0.7 N BSL

72-43-5 Methoxychlor 0.0015 J 0.031 J mg/kg SD01-082411 5 / 8 0.24 - 0.36 0.031 320 N BSL

106-46-7 1,4-Dichlorobenzene 0.1 J 0.2 J mg/kg WWT-4S 2 / 4 1.1 - 7.3 0.2 26 N BSL

91-57-6 2-Methylnaphthalene 0.016 J 5.3 mg/kg SD01-082411 5 / 9 0.0038 - 0.0038 5.3 240 N BSL

106-47-8 4-Chloroaniline 0.08 J 2.5 J mg/kg SD01-082411 2 / 9 0.017 - 0.027 2.5 27 N BSL

106-44-5 4-Methylphenol 0.11 J 0.15 J mg/kg WWT-3S 2 / 4 0.97 - 7.3 0.15 6300 N BSL

83-32-9 Acenaphthene 0.035 J 29 mg/kg SD01-082411 8 / 9 0.0041 - 0.0041 29 3600 N BSL

208-96-8 Acenaphthylene 0.017 J 1.6 mg/kg SD01-082411 4 / 9 0.0049 - 0.0049 1.6 - N NAT

120-12-7 Anthracene 0.02 J 56 mg/kg SD01-082411 9 / 9 56 18000 N BSL

56-55-3 Benzo[a]anthracene 0.093 140 mg/kg SD01-082411 9 / 9 140 1.6 Y ASL

50-32-8 Benzo[a]pyrene 0.13 110 mg/kg SD01-082411 9 / 9 110 0.16 Y ASL

205-99-2 Benzo[b]fluoranthene 0.18 110 mg/kg SD01-082411 9 / 9 110 1.6 Y ASL

191-24-2 Benzo[g,h,i]perylene 0.13 72 mg/kg SD01-082411 8 / 9 0.62 - 0.62 72 - N NAT

207-08-9 Benzo[k]fluoranthene 0.088 51 mg/kg SD01-082411 9 / 9 51 16 Y ASL

65-85-0 Benzoic Acid 0.26 J 0.45 JB mg/kg WWT-2S 3 / 4 36 - 36 0.45 250000 N BSL

117-81-7 Bis(2-ethylhexyl)phthalate 0.035 J 2.2 mg/kg WWT-4S 8 / 9 0.45 - 0.45 2.2 390 N BSL

85-68-7 Butyl benzyl phthalate 0.042 J 0.34 J mg/kg WWT-2S 2 / 9 0.029 - 0.38 0.34 2900 N BSL

86-74-8 Carbazole 0.03 J 46 mg/kg SD01-082411 5 / 5 46 - N NAT

218-01-9 Chrysene 0.17 150 mg/kg SD01-082411 9 / 9 150 160 N BSL

53-70-3 Dibenz(a,h)anthracene 0.026 J 32 mg/kg SD01-082411 7 / 9 0.62 - 0.97 32 0.16 Y ASL

132-64-9 Dibenzofuran 0.036 J 22 mg/kg SD01-082411 7 / 9 0.021 - 0.021 22 73 N BSL

84-74-2 Di-n-butyl phthalate 0.16 J 0.16 J mg/kg WWT-2S 1 / 9 0.027 - 0.35 0.16 6300 N BSL

206-44-0 Fluoranthene 0.27 310 J mg/kg SD01-082411 9 / 9 310 2400 N BSL

86-73-7 Fluorene 0.052 J 36 mg/kg SD01-082411 8 / 9 0.0056 - 0.0056 36 2400 N BSL

193-39-5 Indeno[1,2,3-cd]pyrene 0.12 67 mg/kg SD01-082411 9 / 9 67 1.6 Y ASL

91-20-3 Naphthalene 0.018 J 7.4 mg/kg SD01-082411 2 / 9 0.0037 - 0.0058 7.4 38 N BSL

87-86-5 Pentachlorophenol 1.5 J 1.5 J mg/kg WWT-1S 1 / 9 0.019 - 0.25 1.5 10 N BSL



Exposure CAS Chemical Minimum Maximum Units Location Concentration Background Screening COPC Rationale for

Point Number Concentration Concentration of Maximum Used for Value Toxicity Value Flag Selection or

(Qualifier) (Qualifier) Concentration Screening (N/C) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Detection

Frequency

Range of

Detection

Limits

85-01-8 Phenanthrene 0.16 280 mg/kg SD01-082411 9 / 9 280 - N NAT

129-00-0 Pyrene 0.21 220 mg/kg SD01-082411 9 / 9 220 1800 N BSL

106-46-7 1,4-Dichlorobenzene 0.042 J 0.07 J mg/kg SD02-082411 2 / 10 0.00082 - 0.2 0.07 26 N BSL

78-93-3 2-Butanone 0.006 J 0.024 mg/kg WWT-3S 3 / 9 0.0011 - 0.0022 0.024 27000 N BSL

67-64-1 Acetone 0.099 B 0.28 B mg/kg WWT-1S 4 / 9 0.0064 - 0.012 0.28 61000 N BSL

67-66-3 Chloroform 0.002 J 0.005 J mg/kg WWT-2S 3 / 9 0.00075 - 0.0014 0.005 3.2 N BSL

75-09-2 Methylene Chloride 0.036 B 0.22 B mg/kg WWT-1S 4 / 9 0.00086 - 0.0017 0.22 350 N BSL

Notes:

(1) Qualifier Codes:

B - Reported value may be wholly or partially due to contamination in an associated blank sample

J - Estimated

K - Reported value may be biased high

L - Reported value may be biased low

(2) Maximum detected concentration used for screening.

(3) Minimum and maximum for surface and subsurface horizons for red Wisconsnian Glacial Till (Ciolkosz et al., 1993; supplemented by Barnes, 2014).

(4) Screening toxicity value based on 10 x USEPA Regional Screening Level (RSL) for residential soil, June 2015, for hazard index = 0.1 and/or excess lifeimte cancer risk of 1x10-6.

Residential soil RSL for Chromium III, Insoluable Salts used as a surrogate for Total Chromium. Chromium VI was not detected in either the orignai or duplicate sediment samples collected from the Retention Pond.

Residential soil RSL for Endosulfan used as a surrogate for Endosulfan sulfate.

Residential soil RSL for Endrin used as a surrogate for Endrin Aldehyde and Endrin Ketone.

Residential soil RSL for Hexachlorocyclohexane (Technical) used as a surrogate for delta-BHC (Hexachlorocyclohexane).

(5) Rationale for Selection or Deletion Codes:

ASL - maximum detected concentration above screening level

BKG - maximum detected concentration consistent with background levels.

BSL - maximum detected concentration below screening level

NUT - essential nutrient

NAT - no avaialble toxicity data; addressed qualitatively in uncertainty section



TABLE 2.9B

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

FWEC/Church Road TCE Site (Outflow Channel)

Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe:

Medium: Sediment

Exposure Medium: Sediment

Exposure CAS Chemical Minimum Maximum Units Location Concentration Background Screening COPC Rationale for

Point Number Concentration Concentration of Maximum Used for Value Toxicity Value Flag Selection or

(Qualifier) (Qualifier) Concentration Screening (N/C) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Retention Pond 7429-90-5 Aluminum 4,500 10,000 mg/kg SD-40-10132014 5 / 5 10000 1890 - 21000 77000 N BKG BSL

Outlflow Channel 7440-36-0 Antimony 0.24 L 0.57 L mg/kg SD-40-10132014 5 / 5 0.57 0.49 - 2.26 31 N BKG BSL

7440-38-2 Arsenic 3.7 6.5 mg/kg SD-37-10132014 5 / 5 6.5 1.14 - 7.39 6.8 N BKG BSL

7440-39-3 Barium 28 B 55 B mg/kg SD-40-10132014 5 / 5 55 17.7 - 79 15000 N BKG BSL

7440-41-7 Beryllium 0.29 0.79 mg/kg SD-40-10132014 5 / 5 0.79 0.148 - 0.908 160 N BKG BSL

7440-43-9 Cadmium 0.25 B 1.3 B mg/kg SD-37-10132014 5 / 5 1.3 0.099 - 0.441 71 N BSL

7440-70-2 Calcium 1,000 1,700 mg/kg SD-37-10132014 5 / 5 1700 23.3 - 3860 - N BKG NUT

16065-83-1 Chromium (Total) 7 21 mg/kg SD-40-10132014 5 / 5 21 3.58 - 15.7 120000 N BSL

7440-48-4 Cobalt 7.4 11 mg/kg SD-41-10132014 5 / 5 11 0.372 - 7.52 23 N BSL

7440-50-8 Copper 12 39 mg/kg SD-40-10132014 5 / 5 39 2.6 - 21.3 3100 N BSL

7439-89-6 Iron 11,000 J 17,000 J mg/kg SD-37-10132014 5 / 5 17000 2980 - 21700 55000 N BKG BSL

7439-92-1 Lead 29 88 mg/kg SD-40-10132014 5 / 5 88 10 - 165 4000 N BKG BSL

7439-95-4 Magnesium 1,100 1,700 mg/kg SD-40-10132014 5 / 5 1700 104 - 1580 - N NUT

7439-96-5 Manganese 190 J 690 J mg/kg SD-41-10132014 5 / 5 690 21.9 - 538 1800 N BSL

7439-97-6 Mercury 0.34 0.099 mg/kg SD-39-10132014 5 / 5 0.099 0.023 - 0.235 9.4 N BKG BSL

7440-02-0 Nickel 13 18 mg/kg SD-40-10132014 5 / 5 18 1.4 - 14 1500 N BSL

7440-09-7 Potassium 260 J 610 mg/kg SD-40-10132014 5 / 5 610 218 - 1050 - N BKG NUT

7782-49-2 Selenium 0.3 J 0.84 mg/kg SD-40-10132014 5 / 5 0.84 0.764 - 2.58 390 N BKG BSL

7440-22-4 Silver 4.7 43 mg/kg SD-38-10132014 5 / 5 43 0.512 - 0.712 390 N BSL

7440-23-5 Sodium 30 J 100 J mg/kg SD-38-10132014 5 / 5 100 22.3 - 75.4 - N NUT

7440-62-2 Vanadium 11 18 mg/kg SD-40-10132014 5 / 5 18 7.32 - 29.1 390 N BKG BSL

7440-66-6 Zinc 48 J 230 J mg/kg SD-37-10132014 5 / 5 230 9.04 - 56.3 23000 N BSL

83-32-9 Acenaphthene 0.015 J 0.018 J mg/kg SD-37-10132014 2 / 5 0.0019 - 0.039 0.018 3600 N BSL

208-96-8 Acenaphthylene 0.0095 J 0.011 J mg/kg SD-37-10132014 2 / 5 0.0022 - 0.046 0.011 - N NAT

120-12-7 Anthracene 0.025 J 0.051 mg/kg SD-37-10132014 4 / 5 0.0019 - 0.04 0.051 18000 N BSL

56-55-3 Benzo[a]anthracene 0.1 J 0.24 mg/kg SD-37-10132014 4 / 5 0.0024 - 0.051 0.24 1.6 N BSL

50-32-8 Benzo[a]pyrene 0.11 J 0.31 mg/kg SD-37-10132014 4 / 5 0.0019 - 0.041 0.31 0.16 Y ASL

205-99-2 Benzo[b]fluoranthene 0.15 J 0.6 mg/kg SD-37-10132014 4 / 5 0.0031 - 0.064 0.6 1.6 N BSL

191-24-2 Benzo[g,h,i]perylene 0.1 J 0.36 mg/kg SD-37-10132014 4 / 5 0.0019 - 0.04 0.36 - N NAT

207-08-9 Benzo[k]fluoranthene 0.082 J 0.17 mg/kg SD-37-10132014 4 / 5 0.0039 - 0.082 0.17 16 N BSL

Detection Range of

Frequency Detection

Limits



Exposure CAS Chemical Minimum Maximum Units Location Concentration Background Screening COPC Rationale for

Point Number Concentration Concentration of Maximum Used for Value Toxicity Value Flag Selection or

(Qualifier) (Qualifier) Concentration Screening (N/C) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Detection Range of

Frequency Detection

Limits

218-01-9 Chrysene 0.16 0.47 mg/kg SD-37-10132014 4 / 5 0.0023 - 0.048 0.47 160 N BSL

53-70-3 Dibenz(a,h)anthracene 0.051 0.079 mg/kg SD-37-10132014 2 / 5 0.0022 - 0.045 0.079 0.16 N BSL

206-44-0 Fluoranthene 0.26 J 0.85 mg/kg SD-37-10132014 5 / 5 0.0021 - 0.043 0.85 2400 N BSL

86-73-7 Fluorene 0.017 J 0.02 mg/kg SD-37-10132014 2 / 5 0.0026 - 0.053 0.02 2400 N BSL

193-39-5 Indeno[1,2,3-cd]pyrene 0.092 J 0.3 mg/kg SD-37-10132014 4 / 5 0.002 - 0.042 0.3 1.6 N BSL

91-20-3 Naphthalene 0.0054 J 0.0082 J mg/kg SD-38-10132014 2 / 5 0.0017 - 0.35 0.0082 38 N BSL

85-01-8 Phenanthrene 0.14 J 0.36 mg/kg SD-37-10132014 5 / 5 0.0031 - 0.064 0.36 - N NAT

129-00-0 Pyrene 0.17 J 0.52 mg/kg SD-37-10132014 5 / 5 0.002 - 0.041 0.52 180 N BSL

Notes:

(1) Qualifier Codes:

B - Reported value may be wholly or partially due to contamination in an associated blank sample

J - Estimated

K - Reported value may be biased high

L - Reported value may be biased low

(2) Maximum detected concentration used for screening.

(3) Minimum and maximum for surface and subsurface horizons for red Wisconsnian Glacial Till (Ciolkosz et al., 1993; supplemented by Barnes, 2014).

(4) Screening toxicity value based on 10 x USEPA Regional Screening Level (RSL) for residential soil, June 2015, for hazard index = 0.1 and/or excess lifeimte cancer risk of 1x10-6.

Residential soil RSL for Chromium III, Insoluable Salts used as a surrogate for Total Chromium. Chromium VI was not detected in either the orignai or duplicate sediment samples collected from the Retention Pond.

Residential soil RSL for Endosulfan used as a surrogate for Endosulfan sulfate.

Residential soil RSL for Endrin used as a surrogate for Endrin Aldehyde and Endrin Ketone.

(5) Rationale for Selection or Deletion Codes:

ASL - maximum detected concentration above screening level

BKG - maximum detected concentration consistent with background levels.

BSL - maximum detected concentration below screening level

NUT - essential nutrient

NAT - no avaialble toxicity data; addressed qualitatively in uncertainty section



TABLE 2.10

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

FWEC/Church Road TCE Site (Watering Run, Tributaries, and Streams)

Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe:

Medium: Sediment

Exposure Medium: Sediment

Exposure CAS Chemical Minimum Maximum Units Location Concentration Background Screening COPC Rationale for

Point Number Concentration Concentration of Maximum Used for Value Toxicity Value Flag Selection or

(Qualifier) (Qualifier) Concentration Screening (N/C) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Watering Run, 50-00-0 Formaldehyde 0.38 J 1.7 J mg/kg SD08-082411 27 / 27 1.7 170 N BSL

Tributaries, and 57-12-5 Cyanide, total 0.14 J 0.87 mg/kg SD11-082411 10 / 10 0.87 0.27 - 0.28 2.7 N BSL

Streams 7429-90-5 Aluminum 2000 12000 mg/kg SD06-082411 6 / 6 12000 1890 - 21000 77000 N BKG BSL

7440-36-0 Antimony 0.12 L 0.9 J mg/kg SD19-082511 5 / 6 1.3 - 1.3 0.9 0.49 - 2.26 31 N BKG BSL

7440-38-2 Arsenic 2.1 28 mg/kg SD19-082511 6 / 6 28 1.14 - 7.39 6.8 Y ASL

7440-39-3 Barium 31 B 2900 B mg/kg SD19-082511 6 / 6 2900 17.7 - 79 15000 N BSL

7440-41-7 Beryllium 0.21 JB 2.3 mg/kg SD19-082511 6 / 6 2.3 0.148 - 0.908 160 N BSL

7440-43-9 Cadmium 0.2 L 3.3 mg/kg SD19-082511 6 / 6 3.3 0.099 - 0.441 71 N BSL

7440-70-2 Calcium 170 JB 2100 B mg/kg SD19-082511 6 / 6 2100 23.3 - 3860 - N BKG NUT

16065-83-1 Chromium (Total) 3.1 JB 19 B mg/kg SD19-082511 6 / 6 19 3.58 - 15.7 120000 N BSL

7440-48-4 Cobalt 3.5 K 58 L mg/kg SD19-082511 6 / 6 58 0.372 - 7.52 23 Y ASL

7440-50-8 Copper 3.5 J 27 mg/kg SD19-082511 6 / 6 27 2.6 - 21.3 3100 N BSL

7439-89-6 Iron 5600 JB 53000 B mg/kg SD19-082511 6 / 6 53000 2980 - 21700 55000 N BSL

7439-92-1 Lead 5.4 L 41 mg/kg SD06-082411 6 / 6 41 10 - 165 4000 N BKG BSL

7439-95-4 Magnesium 400 JB 1300 JB mg/kg SD09-082411 6 / 6 1300 104 - 1580 - N BKG NUT

7439-96-5 Manganese 490 JB 26000 B mg/kg SD19-082511 6 / 6 26000 21.9 - 538 1800 Y ASL

7439-97-6 Mercury 0.0087 J 0.077 mg/kg SD05-082411 7 / 7 0.077 0.023 - 0.235 9.4 N BKG BSL

7440-02-0 Nickel 5.4 J 140 L mg/kg SD19-082511 6 / 6 140 1.4 - 14 1500 N BSL

7440-09-7 Potassium 240 J 540 J mg/kg SD19-082511 6 / 6 540 218 - 1050 - N BKG NUT

7782-49-2 Selenium 0.14 J 0.69 mg/kg SD16-082411 2 / 6 0.13 - 6 0.69 0.764 - 2.58 390 N BKG BSL

7440-23-5 Sodium 28 B 140 B mg/kg SD19-082511 6 / 6 140 22.3 - 75.4 - N NUT

7440-28-0 Thallium 0.14 J 1.8 J mg/kg SD06-082411 2 / 6 0.13 - 6 2 0.826 - 1.36 0.78 Y ASL

7440-62-2 Vanadium 3.4 37 mg/kg SD06-082411 6 / 6 37 7.32 - 29.1 390 N BSL

7440-66-6 Zinc 40 JB 680 JB mg/kg SD19-082511 6 / 6 680 9.04 - 56.3 23000 N BSL

95-48-7 2-Methylphenol 0.064 J 0.064 J mg/kg SD13-082511 1 / 27 0.0015 - 0.054 0.064 3200 N BSL

120-12-7 Anthracene 0.00078 J 0.087 mg/kg SD05-082411 16 / 27 0.00041 - 0.01 0.087 18000 N BSL

Detection

Frequency

Range of

Detection

Limits



Exposure CAS Chemical Minimum Maximum Units Location Concentration Background Screening COPC Rationale for

Point Number Concentration Concentration of Maximum Used for Value Toxicity Value Flag Selection or

(Qualifier) (Qualifier) Concentration Screening (N/C) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Detection

Frequency

Range of

Detection

Limits

86-74-8 Carbazole 0.00055 J 0.068 mg/kg SD05-082411 9 / 27 0.00041 - 0.014 0.068 - N NAT

67-64-1 Acetone 0.02 J 0.02 J mg/kg SD25-082511 1 / 27 0.0059 - 0.012 0.02 61000 N BSL

67-66-3 Chloroform 0.001 J 0.001 J mg/kg SD25-082511 1 / 27 0.00069 - 0.0014 0.001 3.2 N BSL

75-09-2 Methylene chloride 0.00086 J 0.014 mg/kg SD25-082511 3 / 27 0.00079 - 0.0016 0.014 350 N BSL

79-01-6 Trichloroethene 0.012 0.037 mg/kg SD25-082511 2 / 27 0.00077 - 0.0015 0.037 4.1 N BSL

Notes:

(1) Qualifier Codes:

B - Reported value may be wholly or partially due to contamination in an associated blank sample

J - Estimated

L - Reported value may be biased low

(2) Maximum detected concentration used for screening.

(3) Minimum and maximum for surface and subsurface horizons for red Wisconsnian Glacial Till (Ciolkosz et al., 1993; supplemented by Barnes, 2014).

(4) Screening toxicity value based on 10 x USEPA Regional Screening Level (RSL) for residential soil, June 2015, for hazard index = 0.1 and/or excess lifeimte cancer risk of 1x10-6.

Residential soil RSL for Chromium III, Insoluable Salts used as a surrogate for Total Chromium. Chromium VI was not detected in either the orignai or duplicate sediment samples collected from the Retention Pond.

(5) Rationale for Selection or Deletion Codes:

ASL - maximum detected concentration above screening level

BKG - maximum detected concentration consistent with background levels.

BSL - maximum detected concentration below screening level

NUT - essential nutrient

NAT - no avaialble toxicity data; addressed qualitatively in uncertainty section



TABLE 2.11

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

FWEC/Church Road TCE Site (Retention Pond)

Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe:

Medium: Surface Water

Exposure Medium: Surface Water

Exposure CAS Chemical Minimum Maximum Units Location Concentration Background Organism Tapwater COPC Rationale for

Point Number Concentration Concentration of Maximum Used for Value Only Value RSL Flag Selection or

(Qualifier) (Qualifier) Concentration Screening x 10 (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Retention Pond 7429-90-5 Aluminum 0.013 B 0.015 B mg/l SW02-082411 / SW03-082411 4 / 4 0.015 20 N BSL

7440-39-3 Barium 0.01 J 0.02 J mg/l SW01-082411 4 / 4 0.02 3.8 N BSL

7440-70-2 Calcium 23 44 mg/l SW01-082411 4 / 4 44 - N NUT

7440-48-4 Cobalt 0.00042 J 0.00042 J mg/l SW02-082411 1 / 4 0.0004 - 0.0004 0.00042 0.006 N BSL

7440-50-8 Copper 0.0029 J 0.0029 mg/l SW01-082411 / SW02-082411 2 / 4 0.0027 - 0.0027 0.0029 0.8 N BSL

7439-89-6 Iron 0.046 J 0.064 J mg/l SW03-082411 4 / 4 0.064 14 N BSL

7439-95-4 Magnesium 0.81 J 1.4 J mg/l SW01-082411 4 / 4 1.4 - N NUT

7439-96-5 Manganese 0.0014 J 0.0038 J mg/l SW01-082411 4 / 4 0.0038 0.1 0.43 N BSL

7440-02-0 Nickel 0.0022 0.0076 mg/l SW01-082411 2 / 4 0.0016 - 0.0016 0.0076 4.6 0.39 N BSL

7440-09-7 Potassium 0.9 J 1.6 J mg/l SW01-082411 4 / 4 1.6 - N NUT

7440-23-5 Sodium 0.77 J 2.9 J mg/l SW01-082411 4 / 4 2.9 - N NUT

7440-66-6 Zinc 0.011 J 0.018 J mg/l SW01-082411 4 / 4 0.018 26 6 N BSL

85-68-7 Butyl benzyl phthalate 0.00041 J 0.00058 J mg/L SW02-082411 4 / 4 0.00058 1.9 0.16 N BSL

206-44-0 Fluoranthene 0.000041 J 0.000055 J mg/L SW01-082411 2 / 4 0.000016 - 0.000016 0.000055 0.14 0.8 N BSL

85-01-8 Phenanthrene 0.00005 J 0.000061 J mg/L SW01-082411 2 / 4 0.000042 - 0.000042 0.000061 - N NAT

129-00-0 Pyrene 0.000027 J 0.000031 J mg/L SW01-082411 2 / 4 0.000016 - 0.000016 0.000031 4 0.12 N BSL

Notes:

(1) Qualifier Codes:

B - Reported value may be wholly or partially due to contamination in an associated blank sample

J - Estimated

(2) Maximum detected concentration used for screening.

(3) Screening toxicity value based on USEPA Updated National Recommended Water Quality Criteria - Human Health Organism Only value (http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm#Z2)

(4) Screening toxicity value based on 10 x USEPA Regional Screening Level (RSL) for tapwater June 2015, for hazard index = 0.1 and/or excess lifeimte cancer risk of 1x10-6.

(5) Rationale for Selection or Deletion Codes:

BSL - maximum detected concentration below screening level

NUT - essential nutrient

NAT - no avaialble toxicity data; addressed qualitatively in uncertainty section

Detection

Frequency

Range of

Detection

Limits



TABLE 2.12

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

FWEC/Church Road TCE Site (Watering Run, Tributaries, and Streams)

Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe:  

Medium:  Surface Water

Exposure Medium:  Surface Water

Exposure CAS Chemical    Minimum Maximum Units Location   Concentration Background Organism Tapwater COPC Rationale for

Point Number  Concentration Concentration  of Maximum Used for Value Only Value RSL Flag (6) Selection or

 (Qualifier) (Qualifier) Concentration Screening  x 10 (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Watering Run, 50-00-0 Formaldehyde 0.0093 J 0.0093 J mg/L SW11-082411 1 / 46 0.005 - 0.005 0.0093 0.0043 Y ASL

Tributaries, and 7429-90-5 Aluminum 0.0097 B 0.73 B mg/l SW06-082411 5 / 6 0.0097 - 0.0097 0.73 20 N BSL

Streams 7440-36-0 Antimony 0.0018 J 0.0023 J mg/l SW19-082411 2 / 6 0.0013 - 0.0013 0.0023 0.64 0.0078 N BSL

7440-39-3 Barium 0.031 J 0.044 J mg/l SW27-082411 6 / 6 0.044 3.8 N BSL

7440-41-7 Beryllium 0.00038 B 0.00038 B mg/l SW06-082411 1 / 6 0.00023 - 0.00023 0.00038 0.025 N BSL

7440-70-2 Calcium 7.9 13 mg/l SW27-082411 / SW29-082411 6 / 6 13 - N NUT

16065-83-1 Chromium (Total) 0.000365 K 0.0012 J mg/l SW06-082411 10 / 10 0.00057 - 0.00057 0.0012 22 N BSL

18540-29-9 Chromium VI 0.000106 0.000112 mg/l SW-06-GB-DUP 2 / 2 0.000112 0.00035 N BSL

7440-50-8 Copper 0.0029 J 0.0037 J mg/l SW16-082411 2 / 6 0.0027 - 0.0027 0.0037 0.8 N BSL

7439-89-6 Iron 0.1 0.72 mg/l SW06-082411 3 / 6 0.012 - 0.012 0.72 14 N BSL

7439-95-4 Magnesium 1.6 J 3.1 J mg/l SW09-082411 6 / 6 3.1 - N NUT

7439-96-5 Manganese 0.0015 J 0.083 mg/l SW09-082411 6 / 6 0.083 0.10 0.43 N BSL

7440-02-0 Nickel 0.0016 J 0.0019 J mg/l SW06-082411 3 / 6 0.0016 - 0.0016 0.0019 4.6 0.39 N BSL

7440-09-7 Potassium 0.84 J 1.1 J mg/l SW16-082411 / SW19-082411 6 / 6 1.1 - N NUT

7440-23-5 Sodium 13 26 mg/l SW09-082411 / SW16-082411 6 / 6 26 - N NUT

7440-66-6 Zinc 0.0061 K 0.018 K mg/l SW06-082411 6 / 6 0.018 26 6 N BSL

86-74-8 Carbazole 0.000053 J 0.000053 J mg/L SW19-082411 1 / 24 0.000015 - 0.0012 0.000053 - N NSL

84-66-2 Diethyl phthalate 0.00099 J 0.0013 mg/L SW16-082411 2 / 24 0.00014 - 0.0014 0.0013 44 15 N BSL

71-55-6 1,1,1-Trichloroethane 0.00021 J 0.00071 J mg/L 181 CHURCH RD - SPRING 4 / 49 0.00006 - 0.00029 0.00071 8 N BSL

78-93-3 2-Butanone 0.0031 J 0.0039 J mg/L SW13-050511 3 / 29 0.00055 - 0.0023 0.0039 5.6 N BSL

108-10-1 4-Methyl-2-pentanone 0.00079 J 0.00079 J mg/L SW13-082411 1 / 49 0.00053 - 0.00099 0.00079 1.2 N BSL

67-64-1 Acetone 0.0033 J 0.031 mg/L SW13-082411 6 / 49 0.0025 - 0.0027 0.031 14 N BSL

75-27-4 Bromodichloromethane 0.00026 J 0.00026 J mg/L Camp St. George Spring - 1 / 49 0.000093 - 0.00013 0.00026 0.0013 N BSL

67-66-3 Chloroform 0.000085 J 0.0035 mg/L Camp St. George Spring - 2 / 49 0.00008 - 0.00017 0.0035 0.47 0.0022 N BSL

75-71-8 Dichlorodifluoromethane 0.00053 J 0.00053 J mg/L Camp St. George Spring - 1 / 49 0.00019 - 0.00029 0.00053 0.2 N BSL

79-01-6 Trichloroethene 0.00016 J 0.061 mg/L 201 CHURCH RD-SPRING 16 / 49 0.00009 - 0.00018 0.061 0.030 0.0028 Y ASL

75-69-4 Trichlorofluoromethane 0.00088 J 0.0026 mg/L Camp St. George Spring - 3 / 49 0.00015 - 0.0002 0.0026 1.1 N BSL

Notes:

(1)  Qualifier Codes:

B - Reported value may be wholly or partially due to contamination in an associated blank sample

J - Estimated

K - Reported value may be biased high 

L - Reported value may be biased low

(2)  Maximum detected concentration used for screening.

(3)  Screening toxicity value based on USEPA Updated National Recommended Water Quality Criteria - Human Health Organism Only value (http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm#Z2)

(4)  Screening toxicity value based on 10 x USEPA Regional Screening Level (RSL) for tapwater June 2015, for hazard index = 0.1 and/or excess lifeimte cancer risk of 1x10-6.  

Tapwater RSL for Chromium III, Insoluable Salts used as a surrogate for Total Chromium.  Chromium VI evaluated separately.  .

(5)  Rationale for Selection or Deletion Codes:

BSL - maximum detected concentration below screening level

NAT - no avaialble toxicity data; addressed qualitatively in uncertainty section

NSL - no screening value

NUT - essential nutrient

(6) Formaldehyde and TCE were qualitatively discussed in Section 2.6.4.2 of the text and were exlcuded from the BHHRA therefore, Table 3 will not include these compounds.

Detection Range of

Frequency Detection

Limits



Scenario Timeframe: Future

Medium: Groundwater
Exposure Medium: Indoor Air

Exposure Point CAS Number Chemical Units

Screening 

Toxicity

 Value 

(3)

COPC 

Flag

(Y/N)

Rationale for 

Selection or 

Deletion

 (4)

Indoor Air     71-55-6 1,1,1-Trichloroethane 25 34000 µg/L GW-MIP2-B20A 2.25 3 / 3 34000 740 Y ASL

Former FWEC Facility     79-00-5 1,1,2-Trichloroethane 29 J 31 J µg/L GW-MIP2-B20A 2.25 2 / 3 31 J 0.62 Y ASL

MIP Area 2     75-34-3 1,1-Dichloroethane 3.6 2400 µg/L GW-MIP2-B20A 2.25 3 / 3 2400 7.6 Y ASL

    75-35-4 1,1-Dichloroethene 12 4500 µg/L GW-MIP2-B20A 2.25 3 / 3 4500 20 Y ASL

   107-06-2 1,2-Dichloroethane 0.42 J 0.42 J µg/L GW-MIP2-B30 4.71 1 / 3 0.42 J 2.2 N BSL

   123-91-1 1,4-Dioxane 13 L 760 L µg/L GW-MIP2-B20A 2.25 3 / 3 760 L 2900 N BSL

91-57-6 2-Methylnaphthalene 4.5 6.9 µg/L GW-MIP2-B20A 2.25 2 / 3 6.9 No Value N NAT

50-29-3 4,4'-DDT 0.037 0.037 µg/L GW-MIP2-B20A 2.25 1 / 2 0.037 No Value N NVOL

    67-64-1 Acetone 1600 1600 µg/L GW-MIP2-B20A 2.25 2 / 3 1600 2300000 N BSL

7429-90-5 Aluminum 5420 513000 µg/L GW-MIP2-B30 4.71 3 / 3 513000 No Value N NVOL

7440-36-0 Antimony 4.9 4.9 µg/L GW-MIP2-B20A 2.25 1 / 3 4.9 No Value N NVOL

7440-38-2 Arsenic 6.7 180 µg/L GW-MIP2-B30 4.71 3 / 3 180 No Value N NVOL

7440-39-3 Barium 168 3490 µg/L GW-MIP2-B30 4.71 3 / 3 3490 No Value N NVOL

    71-43-2 Benzene 0.51 J 0.51 J µg/L GW-MIP2-B30 4.71 1 / 3 0.51 J 1.6 N BSL

56-55-3 Benzo(a)anthracene 0.73 0.73 µg/L GW-MIP2-B30 4.71 1 / 3 0.73 No Value N NVOL

50-32-8 Benzo(a)pyrene

(3,4-Benzopyrene)

0.42 0.42 µg/L GW-MIP2-B30 4.71
1 / 3

0.42 No Value N NVOL

205-99-2 Benzo(b)fluoranthene 0.58 0.58 µg/L GW-MIP2-B30 4.71 1 / 3 0.58 No Value N NVOL

7440-41-7 Beryllium 41.2 41.2 µg/L GW-MIP2-B20A 4.71 1 / 3 41.2 No Value N NVOL

7440-70-2 Calcium 7430 94900 µg/L GW-MIP2-B30 4.71 3 / 3 94900 No Value N NVOL

    67-66-3 Chloroform 0.3 J 0.3 J µg/L GW-MIP2-B30 4.71 1 / 3 0.3 J 0.81 N BSL

7440-47-3 Chromium 12 2170 µg/L GW-MIP2-B30 4.71 3 / 3 2170 No Value N NVOL

   156-59-2 cis-1,2-Dichloroethene 4 4 µg/L GW-MIP2-B30 4.71 1 / 3 4 No Value N NAT

7440-48-4 Cobalt 83.8 878 µg/L GW-MIP2-B30 4.71 3 / 3 878 No Value N NVOL

7440-50-8 Copper 35.8 1150 µg/L GW-MIP2-B30 4.71 3 / 3 1150 No Value N NVOL

319-86-8 delta-BHC 0.015 0.015 µg/L GW-MIP2-B20A 2.25 1 / 2 0.015 No Value N NVISL

   100-41-4 Ethylbenzene 28 J 35 J µg/L GW-MIP2-B20A 2.25 2 / 3 35 J 3.5 Y ASL

50-00-0 Formaldehyde 11.7 37.9 µg/L GW-MIP2-B20A 2.25 3 / 3 37.9 16000 N BSL

58-89-9 gamma-BHC (Lindane) 0.018 0.018 µg/L GW-MIP2-B20A 2.25 1 / 2 0.018 No Value N NVOL

7439-89-6 Iron 8710 1160000 µg/L GW-MIP2-B30 4.71 3 / 3 1160000 No Value N NVOL

7439-92-1 Lead 9.9 2460 µg/L GW-MIP2-B30 4.71 3 / 3 2460 No Value N NVOL

7439-95-4 Magnesium 5990 110000 µg/L GW-MIP2-B30 4.71 3 / 3 110000 No Value N NVOL

7439-96-5 Manganese 9040 64300 µg/L GW-MIP2-B30 4.71 3 / 3 64300 No Value N NVOL

7439-97-6 Mercury 1.7 1.7 µg/L GW-MIP2-B30 4.71 1 / 3 1.7 0.067 Y ASL

72-43-5 Methoxychlor 0.18 0.18 µg/L GW-MIP2-B20A 2.25 1 / 2 0.18 No Value N NVOL

91-20-3 Naphthalene 13 20 µg/L GW-MIP2-B20A 2.25 2 / 3 20 4.6 Y ASL

7440-02-0 Nickel 39.1 1190 µg/L GW-MIP2-B30 4.71 3 / 3 1190 No Value N NVOL

85-01-8 Phenanthrene 4.5 5.4 µg/L GW-MIP2-B20A 2.25 2 / 3 5.4 No Value N NVISL

7440-09-7 Potassium 3430 29700 µg/L GW-MIP2-B30 4.71 3 / 3 29700 No Value N NVOL

7440-23-5 Sodium 9800 13300 µg/L GW-MIP2-B20A 2.25 3 / 3 13300 No Value N NVOL

   127-18-4 Tetrachloroethene 30 55 J µg/L GW-MIP2-B20A 2.25 3 / 3 55 J 5.8 Y ASL

   108-88-3 Toluene 0.2 J 0.2 J µg/L GW-MIP2-B30 4.71 1 / 3 0.2 J 1900 N BSL

    79-01-6 Trichloroethene 6.3 53 J µg/L GW-MIP2-B20A 2.25 2 / 3 53 J 0.52 Y ASL

7440-62-2 Vanadium 5.8 575 µg/L GW-MIP2-B30 4.71 3 / 3 575 No Value N NVOL

  1330-20-7 Xylenes, Total 210 J 260 J µg/L GW-MIP2-B20A 2.25 2 / 3 260 J 49 Y ASL

7440-66-6 Zinc 80.7 3770 µg/L GW-MIP2-B30 3 / 3 3770 No Value N NVOL

Notes:

(1) Qualifier Codes:

J - Estimated

L - Reported value may be biased low

(2) Maximum detected concentration used for screening

(3) USEPA Vapor Intrusion Screening Level (VISL) Calculator Version 3.4, June 2015 RSLs,  Residential Target Groundwater Concentration @ TCR=1E-6 or THQ=0.1

(4) Rationale for Selection or Deletion Codes:

ASL = Above Screening Level

BSL = Below Screening Level

NAT = No Available Toxicity Screening Value

NVISL = Not addressed in the VISL Calculator

NVOL = No Sufficently volatile to pose an inhalation risk under this scenario

The three acrolein groundwater sample results were rejected

Table 2.13

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

FWEC/Church Road TCE Site (Former FWEC Facility/MIP Area 2)

Mountain Top, Luzerne County, Pennsylvania

Minimum 

Concentration

(Qualifier) 

(1)

Maximum 

Concentration

(Qualifier) 

(1)

Location of 

Maximum 

Concentration 

(Depth in feet)

Detection 

Frequency

Concentration 

Used for 

Screening 

(2)



TABLE 3.1.RME

EXPOSURE POINT CONCENTRATION SUMMARY

FWEC/Church Road TCE Site (MIP Area 1)

Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe: Current

Medium: Soil

Exposure Medium: Surface Soil (0-1 ft bgs)

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2)

MIP Area 1 1,1,2,2-Tetrachloroethane mg/kg 1 Detection 11 11 mg/kg Max (1)

1,1,2-Trichloroethane mg/kg 1 Detection 7.5 7.5 mg/kg Max (1)

Trichloroethene mg/kg 3.89 9.66 29 9.66 mg/kg 95% UCL-ApG (2)

Notes:

(2) Codes used for the EPC Statistic:

(1) There was only one detection of the chemical. It is presented here as the maximum concentration, and was used as the EPC (Max)

(2) 95% Approximate Gamma UCL (95% UCL-ApG)

(1) The mean is the arithmetic mean (if the dataset contains only detected concentrations) or the mean of the detected and

non-detected values as calculated by ProUCL using the Kaplan-Meier method (if the dataset contains detected and non-detected concentrations).



TABLE 3.2.RME

EXPOSURE POINT CONCENTRATION SUMMARY

FWEC/Church Road TCE Site (MIP Area 1)

Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe:  Future

Medium:  Soil

Exposure Medium:  All Soil (0 - 15 ft bgs)

Maximum

Exposure Point Chemical of Units Arithmetic 95%  UCL Concentration Exposure Point Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2)

MIP Area 1 Arsenic mg/kg 6.4 7.1 7.1 mg/kg Max (2)

Cobalt mg/kg 7.6 8.5 J 8.5 mg/kg Max (2)

Iron mg/kg 19450 20500 20500 mg/kg Max (2)

Manganese mg/kg 313.5 420 420 mg/kg Max (2)

1,1,2,2-Tetrachloroethane mg/kg 0.29 4.31 11 4.31 mg/kg 99% UCL-C (1)

1,1,2-Trichloroethane mg/kg 0.199 2.94 7.5 2.94 mg/kg 99% UCL-C (1)

Trichloroethene mg/kg 39.22 410 1900 D 410 mg/kg 99% UCL-C (1)

Notes:

Qualifier Definitions:      J - Estimated value      

D-Secondary dilution factor

(2) Codes used for the EPC Statistic:

(1) 99% KM (Chebyshev) UCL (99% UCL-C)

(2) There were only two detections of the chemical. ProUCL was unable to calculate an EPC. The maximum is presented

      here as the EPC (Max)

(1) The mean is the arithmetic mean (if the dataset contains only detected concentrations) or the mean of the detected and 

     non-detected values as calculated by ProUCL using the Kaplan-Meier method (if the dataset contains detected and non-detected concentrations).



TABLE 3.3.RME

EXPOSURE POINT CONCENTRATION SUMMARY

FWEC/Church Road TCE Site (MIP Area 2)

Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe:  Future

Medium:  Soil

Exposure Medium:  All Soil (0 - 15 ft bgs)

Maximum

Exposure Point Chemical of Units Arithmetic 95%  UCL Concentration Exposure Point Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2)

MIP Area 2 Cyanide, total mg/kg 0.17 0.261 0.29 J 0.29 mg/kg Max (2)

Arsenic mg/kg 5.7 6.26 6.7 6.26 mg/kg 95% UCL-S (3)

Cobalt mg/kg 9 10.8 11.9 10.8 mg/kg 95% UCL-S (3)

Iron mg/kg 19720 21255 21600 21255 mg/kg 95% UCL-S (3)

Manganese mg/kg 523.4 704 657 L 704 mg/kg 95% UCL-S (3)

Benzo[a]anthracene mg/kg 1 Detection 0.34 0.34 mg/kg Max (1)

Benzo[a]pyrene mg/kg 1 Detection 0.085 0.085 mg/kg Max (1)

Benzo[b]fluoranthene mg/kg 1 Detection 0.23 0.23 mg/kg Max (1)

Dibenz(a,h)anthracene mg/kg 1 Detection 0.027 J 0.027 mg/kg Max (1)

Notes:

Qualifier Definitions:        J - Estimated value      

L - Reported value may be biased low

(1) The arithmetic mean is the mean of the detected and non-detected values as calculated by ProUCL using the Kaplan-Meier method.

(2) Codes used for the EPC Statistic:

(1) There was only one detection of the chemical. It is presented here as the maximum concentration, and was used as the EPC (Max)

(2) The calculated EPC was higher than the maximum detected concentration. The maximum was therefore used as the EPC (Max)

(3) 95% Student's-t (95% UCL-S)

(1) The mean is the arithmetic mean (if the dataset contains only detected concentrations) or the mean of the detected and 

     non-detected values as calculated by ProUCL using the Kaplan-Meier method (if the dataset contains detected and non-detected concentrations).



TABLE 3.4.RME

EXPOSURE POINT CONCENTRATION SUMMARY

FWEC/Church Road TCE Site (Expended Waste Area)

Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe: Current/Future

Medium: Soil

Exposure Medium: Surface Soil (0 - 0.5 ft bgs) (3)

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2)

Expended Arsenic mg/kg 6.58 8.40 8.6 8.40 mg/kg 95% UCL-S (1)

Waste Area Cobalt mg/kg 23.8 34.0 37.3 34.0 mg/kg 95% UCL-S (1)

Copper mg/kg 198 327 358 L 327 mg/kg 95% UCL-S (1)

Iron mg/kg 22540 28179 28100 28100 mg/kg Max (3)

Manganese mg/kg 557.4 859 1100 859 mg/kg 95% UCL-S (1)

Nickel mg/kg 116 191 219 J 191 mg/kg 95% UCL-S (1)

Benzo[a]anthracene mg/kg 0.121 0.279 0.34 0.279 mg/kg 95% UCL-KMt (2)

Benzo[a]pyrene mg/kg 0.121 0.257 0.33 0.257 mg/kg 95% UCL-S (1)

Benzo[b]fluoranthene mg/kg 0.195 0.402 0.48 0.402 mg/kg 95% UCL-S (1)

Dibenz(a,h)anthracene mg/kg 0.0202 0.0478 0.054 0.0478 mg/kg 95% UCL-KMt (2)

Indeno[1,2,3-cd]pyrene mg/kg 0.0868 0.186 0.22 0.186 mg/kg 95% UCL-KMt (2)

Notes:

Qualifier Definitions: J - Estimated value Qualifier Definitions: D15:D25 J - Estimated value

L - Reported value may be biased low

(2) Codes used for the EPC Statistic:

(1) 95% Student's-t (95% UCL-S)

(2) 95% KM (t) UCL (95% UCL-KMt)

(3) The calculated EPC was higher than the maximum detected concentration. The maximum was therefore used as the

EPC (Max)

(3) The data reflected in this table are only from surface soil samples. Only surface soil samples were collected during the RI and there were no historical

data for this area. Therefore surface soil EPCs were used to evaluate the exposure scenarios associated with both surface and subsurface soil.

(1) The mean is the arithmetic mean (if the dataset contains only detected concentrations) or the mean of the detected and

non-detected values as calculated by ProUCL using the Kaplan-Meier method (if the dataset contains detected and non-detected concentrations).



TABLE 3.5.RME

EXPOSURE POINT CONCENTRATION SUMMARY

FWEC/Church Road TCE Site (Shot Blast Area)

Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe: Current/Future

Medium: Soil

Exposure Medium: Surface Soil (0 - 0.5 ft bgs) (3)

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2)

Aluminum mg/kg 5304 6202 8400 6202 mg/kg 95% UCL-S (5)

Arsenic mg/kg 6.06 6.66 8.20 6.66 mg/kg 95% UCL-S (5)

Chromium VI mg/kg 0.487 1.17 0.945 0.945 mg/kg Max (6)

Shot Cobalt mg/kg 13.1 30.0 42.6 30.0 mg/kg 95% UCL-CM (1)

Blast Area Copper mg/kg 103 311 469 L 311 mg/kg 95% UCL-CM (1)

Iron mg/kg 20160 23743 33400 23743 mg/kg 95% UCL-S (5)

Lead mg/kg 104 271 419 L 271 mg/kg 95% UCL-AdG (2)

Manganese mg/kg 409 487 695 487 mg/kg 95% UCL-S (5)

Nickel mg/kg 69.8 206 301 J 206 mg/kg 95% UCL-CM (1)

Benzo[a]anthracene mg/kg 0.4 0.756 1.90 0.756 mg/kg 95% UCL-KMt (4)

Benzo[a]pyrene mg/kg 0.361 1.09 1.70 1.09 mg/kg 95% UCL-C (3)

Benzo[b]fluoranthene mg/kg 0.432 0.791 2.00 0.791 mg/kg 95% UCL-KMt (4)

Dibenz(a,h)anthracene mg/kg 0.073 0.139 0.33 0.139 mg/kg 95% UCL-KMt (4)

Indeno[1,2,3-cd]pyrene mg/kg 0.284 0.498 1.10 0.498 mg/kg 95% UCL-KMt (4)

Notes:

Qualifier Definitions: J - Estimated value

L - Reported value may be biased low

(2) Codes used for the EPC Statistic:

(1) 95%Chebyshev (Mean,Sd) UCL (95% UCL-CM)

(2) 95% Adjusted Gamma UCL (95% UCL-AdG)

(3) 95% KM (Chebyshev) UCL (95% UCL-C)

(4) 95% KM (t) UCL (95% UCL-KMt)

(5) 95% Student's-t (95% UCL-S)

(6) the calculated 95% UCL is above the maximum concentration, and so the maximum concentration was selected as the

EPC (Max)

(3) The data reflected in this table are only from surface soil samples. Only surface soil samples were collected during the RI and there were no

historical data for this area. Therefore surface soil EPCs were used to evaluate the exposure scenarios associated with both surface and subsurface

soil.

(1) The mean is the arithmetic mean (if the dataset contains only detected concentrations) or the mean of the detected and

non-detected values as calculated by ProUCL using the Kaplan-Meier method (if the dataset contains detected and non-detected concentrations).



TABLE 3.6.RME

EXPOSURE POINT CONCENTRATION SUMMARY

FWEC/Church Road TCE Site (Former FWEC Facility)

Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2)

Former FWEC Facility Formaldehyde µg/L 5.55 6.24 18.8 B 0.00624 mg/L 95% UCL-KMt (1)

Cyanide mg/L 0.00505 0.00562 0.00680 B 0.00562 mg/L 95% UCL-KMt (1)

Aluminum mg/L 0.409 0.631 2.30 0.631 mg/L 99% UCL-BCA (2)

Barium mg/L 0.0975 0.140 0.627 L 0.14 mg/L 95% UCL-H (3)

Cadmium mg/L 1 Detection 0.00290 J 0.0029 mg/L Max (5)

Chromium mg/L 0.0055 0.00692 0.0199 0.00692 mg/L 95% UCL-KMt (1)

Cobalt mg/L 0.00462 0.00539 0.0117 J 0.00539 mg/L 95% UCL-KMt (1)

Iron mg/L 4.33 30.9 53.4 30.9 mg/L 99% UCL - C (4)

Lead mg/L 0.00978 0.0165 7.61 0.0165 mg/L 95% UCL-KMt (1)

Manganese mg/L 0.657 4.24 7.61 4.24 mg/L 99% UCL-C (4)

Mercury mg/L 1 Detection 0.00023 0.00023 mg/L Max (5)

1,2,4-Trichlorobenzene µg/L 0.203 0.225 0.540 J 0.000225 mg/L 95% UCL-KMt (1)

1,1,2-Trichloroethane µg/L 1 Detection 0.340 J 0.00034 mg/L Max (5)

1,1-Dichloroethane µg/L 1.22 1.76 29.0 0.00176 mg/L 99% UCL - C (4)

1,1-Dichloroethene µg/L 20.6 6.18 56.0 0.00618 mg/L 95% UCL-ApG (6)

1,2-Dichloroethane µg/L 1 Detection 0.21 J 0.00021 mg/L Max (5)

1,4-Dioxane µg/L 3.13 5.43 45 J 0.00543 mg/L 99% UCL - C (4)

Benzene µg/L 0.114 0.129 0.45 J 0.000129 mg/L 95% UCL-KMt (1)

Chloroform µg/L 0.0888 0.0963 0.27 J 0.0000963 mg/L 95% UCL-KMt (1)

cis-1,2-Dichloroethene µg/L 1.05 1.42 10 0.00142 mg/L 99% UCL - C (4)

Tetrachloroethene µg/L 1.02 1.45 16 0.00145 mg/L 99% UCL - C (4)

Trichloroethene µg/L 218 746 4900 0.746 mg/L 97.5% UCL-C (7)

Vinyl chloride µg/L 1 Detection 0.33 J 0.00033 mg/L Max (5)



Notes:

Qualifier Definitions: J - Estimated value

B - Reported value may be wholly or partially due to contamination in an associated blank sample

L - Reported value may be biased low

(2) Codes used for the EPC Statistic:

(1) 95% KM (t) UCL (95% UCL-KMt)

(2) 99% KM (BCA) UCL (99% UCL-BCA)

(3) 95% H (H-Statistic) UCL (95% UCL-H)

(4) 99% KM (Chebyshev) UCL (99% UCL-C)

(5) There was only one detection of the chemical. It is presented here as the maximum concentration, and was used as the EPC (Max)

(6) 95% GROS Approximate Gamma UCL (95% UCL-ApG)

(7) 97.5% KM (Chebyshev) UCL (95% UCL-C)

(1) The mean is the arithmetic mean (if the dataset contains only detected concentrations) or the mean of the detected and

non-detected values as calculated by ProUCL using the Kaplan-Meier method (if the dataset contains detected and non-detected concentrations).



TABLE 3.7.RME

EXPOSURE POINT CONCENTRATION SUMMARY

FWEC/Church Road TCE Site (Surrounding Industrial Properties)

Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe:  Current/Future

Medium:  Groundwater

Exposure Medium:  Groundwater

Maximum

Exposure Point Chemical of Units Arithmetic 95%  UCL Concentration Exposure Point Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2)

Surrounding Formaldehyde µg/L 11.9 16.5 125 J 0.0165 mg/L 95% UCL-ApG (8)

Industrial Properties Iron mg/L 2.88 18.4 21.4 L 18.4 mg/L 99% UCL-C (1)

Manganese mg/L 2.04 6.58 7.82 6.58 mg/L 95% UCL-S (2)

Bis(2-ethylhexyl)phthalate µg/L 1 Detection 6.20 J 0.00620 mg/L Max (3)

1,1-Dichloroethane µg/L 0.911 2.84 41.0 0.00284 mg/L 95% UCL-C (4)

1,4-Dioxane µg/L 3.59 7.361 74.0 0.007361 mg/L 95% UCL-BCA (5)

Acetone µg/L 21.6 42.0 1400 D 0.0420 mg/L 95% UCL-BCA (5)

Benzene µg/L 0.127 0.146 0.950 J 0.000146 mg/L 95% UCL-KMt (6)

Bromodichloromethane µg/L 0.127 0.150 1.30 0.000150 mg/L 95% UCL-KMt (6)

Carbon tetrachloride µg/L 0.156 0.188 1.00 0.000188 mg/L 95% UCL-KMt (6)

Chloroform µg/L 1.05 2.19 19.0 0.00219 mg/L 95% UCL-C (4)

cis-1,2-Dichloroethene µg/L 0.318 0.408 7.40 0.000408 mg/L 95% UCL-KMt (6)

Toluene µg/L 4.84 15.7 170 0.0157 mg/L 97.5% UCL-C (7)

Trichloroethene µg/L 34.2 59.5 310 0.0595 mg/L 97.5% UCL-C (7)

Vinyl chloride µg/L 0.193 0.263 4.20 0.000263 mg/L 95% UCL-KMt (6)

Notes:

Qualifier Definitions:             J - Estimated value      

D-Secondary dilution factor

L - Reported value may be biased low

(2) Codes used for the EPC Statistic:

(1) 99% KM (Chebyshev) UCL (99% UCL-C)

(1) The mean is the arithmetic mean (if the dataset contains only detected concentrations) or the mean of the detected and 

     non-detected values as calculated by ProUCL using the Kaplan-Meier method (if the dataset contains detected and non-detected concentrations).



(2) 95% Student's-t (95% UCL-S)

(4) 95% KM (Chebyshev) UCL (95% UCL-C)

(5) 95% KM (BCA) UCL (95% UCL-BCA)

(6) 95% KM (t) UCL (95% UCL-KMt)

(7) 97.5% KM (Chebyshev) UCL (97.5% UCL-C)

(8) 95% Approximate Gamma UCL (95% UCL-ApG)

(3) There was only one detection of the chemical. It is presented here as the maximum concentration, and was used as the EPC 

(Max)



TABLE 3.8.RME

EXPOSURE POINT CONCENTRATION SUMMARY

FWEC/Church Road TCE Site (Affected Area)

Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe: Current/Future

Medium: Groundwater

Exposure Medium: Groundwater

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2)

Affected Area Iron mg/L 10.6 19.9 46.0 L 19.9 mg/L 95% UCL-KMt (1)

1,4-Dioxane µg/L 0.206 0.259 0.850 0.000259 mg/L 95% UCL-KMt (1)

Acrolein µg/L 3.04 18.1 130 J 0.0181 mg/L 97.5% UCL-C (5)

Benzene µg/L 0.131 0.152 0.940 J 0.000152 mg/L 95% UCL-KMt (1)

Bromodichloromethane µg/L 1 Detection 0.180 J 0.000180 mg/L Max (6)

Carbon tetrachloride µg/L 0.126 0.172 1.90 0.000172 mg/L 95% UCL-KMt (1)

Chloroform µg/L 0.356 0.487 4.60 0.000487 mg/L 95% UCL-BCA (3)

Trichloroethene µg/L 20.0 30.1 86.0 0.0301 mg/L 95% UCL-C (2)

Vinyl chloride µg/L 1 Detection NA 0.140 J 0.000140 mg/L Max (4)

Notes:

Qualifier Definitions: J - Estimated value

L - Reported value may be biased low

(2) Codes used for the EPC Statistic:

(2) 95% KM (Chebyshev) UCL (95% UCL-C)

(3) 95% KM (BCA) UCL (95% UCL-BCA)

(5) 97.5% KM (Chebyshev) UCL (97.5% UCL-C)

(6) There were only two detections of the chemical. ProUCL was unable to calculate an EPC. The maximum is presented

here as the maximum concentration, and was used as the EPC (Max)

(1) 95% KM (t) UCL (95% UCL-KMt)

(1) The mean is the arithmetic mean (if the dataset contains only detected concentrations) or the mean of the detected and

non-detected values as calculated by ProUCL using the Kaplan-Meier method (if the dataset contains detected and non-detected concentrations).

(4) There was only one detection of the chemical. It is presented here as the maximum concentration, and was used as the EPC

(Max)



TABLE 3.9A.RME

EXPOSURE POINT CONCENTRATION SUMMARY

FWEC/Church Road TCE Site (Retention Pond)

Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe:  Current/Future

Medium:  Sediment

Exposure Medium:  Sediment

Maximum

Exposure Point Chemical of Units Arithmetic 95%  UCL Concentration Exposure Point Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2)

Retention Pond Arsenic mg/kg 4.714 7.758 12 7.758 mg/kg 95% UCL-S (4)

Manganese mg/kg 277.3 2479 2000 J 2000 mg/kg Max (5)

Benzo[a]anthracene mg/kg 18.74 114.8 140 114.8 mg/kg 97.5% UCL-CM (2)

Benzo[a]pyrene mg/kg 14.74 89.94 110 89.94 mg/kg 97.5% UCL-CM (2)

Benzo[b]fluoranthene mg/kg 15.04 134.3 110 110 mg/kg Max (5)

Benzo[k]fluoranthene mg/kg 8.51 64.98 51 51 mg/kg Max (5)

Dibenz(a,h)anthracene mg/kg 3.917 39.55 32 32 mg/kg Max (5)

Indeno[1,2,3-cd]pyrene mg/kg 8.488 54.33 67 54.33 mg/kg 97.5% UCL-CM (2)

Notes:

Qualifier Definitions:          J - Estimated value      

(2) Codes used for the EPC Statistic:

(1) 99% KM (Chebyshev) UCL (99% UCL-C)

(2) 97.5%Chebyshev (Mean,Sd) UCL (97.5% UCL-CM)

(3) 99%Chebyshev (Mean,Sd) UCL (99% UCL-CM)

(4) 95% Student's-t (95% UCL-S)

(5) The calculated EPC was higher than the maximum detected concentration. The maximum was therefore used as the

     EPC (Max)

(1) The mean is the arithmetic mean (if the dataset contains only detected concentrations) or the mean of the detected and 

     non-detected values as calculated by ProUCL using the Kaplan-Meier method (if the dataset contains detected and non-detected concentrations).



TABLE 3.10.RME

EXPOSURE POINT CONCENTRATION SUMMARY

FWEC/Church Road TCE Site (Watering Run, Tributaries and Streams)

Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Maximum

Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration

Potential Concern Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2)

Watering Run, Arsenic mg/kg 11.5 20.9 28.0 20.9 mg/kg 95% UCL-S (1)

Tributaries, and Cobalt mg/kg 21.4 39.5 58.0 L 39.5 mg/kg 95% UCL-S (1)

Streams Manganese mg/kg 6142 14441 26000 B 14441 mg/kg 95% UCL-S (1)

Thallium mg/kg 0.467 3.10 1.80 J 1.80 mg/kg 97.5% UCL-C (2)

Notes:

Qualifier Definitions: J - Estimated value

B - Reported value may be wholly or partially due to contamination in an associated blank sample

L - Reported value may be biased low

(2) Codes used for the EPC Statistic:

(1) 95% Student's-t (95% UCL-S)

(2) 97.5% KM(Chebyshev) UCL (97.5% UCL-C)

(1) The mean is the arithmetic mean (if the dataset contains only detected concentrations) or the mean of the detected and

non-detected values as calculated by ProUCL using the Kaplan-Meier method (if the dataset contains detected and non-detected concentrations).



Scenario Timeframe: Future

Medium: Groundwater (by Membrane Interface Probe)

Exposure Medium: Indoor Air

Exposure Point Chemical CAS Number

Maximum

Detected

Groundwater

Concentration in

the Exposure Area Units

Estimated

Groundwater-to-

Indoor Air

Attenuation Factor

(1)

Estimated Indoor

Air EPC Units

1,1,1-Trichloroethane 71-55-6 34000 µg/L 0.001239 42.13 mg/m
3

1,1,2-Trichloroethane 79-00-5 31 µg/L 0.001267 0.0393 mg/m
3

1,1-Dichloroethane 75-34-3 2400 µg/L 0.001198 2.8752 mg/m
3

1,1-Dichloroethene 75-35-4 4500 µg/L 0.001376 6.192 mg/m3

Mercury 7439-97-6 1.7 µg/L 0.0005773 0.000981 mg/m3

Naphthalene 91-20-3 20 µg/L 0.001052 0.0210 mg/m3

Ethylbenzene 100-41-4 35 µg/L 0.001204 0.0421 mg/m3

Tetrachloroethene 127-18-4 55 µg/L 0.001166 0.0641 mg/m3

Trichloroethene 79-01-6 53 µg/L 0.001252 0.0664 mg/m3

Xylenes, Total 1330-20-7 260 µg/L 0.001143 0.2972 mg/m3

Notes:

Key inputs were:

Soil Type Sand

Soil Properties Determined based on soil type

Depth to GW from Bottom of Foundation 0.68m +/- 0.068m

Average Groundwater Temperature 24 C

Air Properties From the model

Soil-Gas Flow rate 5 L/min

Building Type Slab-on-Grade

Structure default 1-story (conservative assumption for screening)

Air Exchange Rate 0.25 exchanges per hour (default)

Building Mixing Height 2.44 m (default)

Building Footprint Area 100 m2 (default)

Subsurface Foundation Area 106 m2 (default)

Building Crack Ratio 0.00038 [unitless] (default)

Foundation Slab Thickness 0.1 m (default)

(1) Calculated using the USEPA Screening-Level Johnson and Ettinger Model, Target Media Concentration Results, https://www3.epa.gov/ceampubl/learn2model/part-

two/onsite/JnE_lite_forward.html

TABLE 3.11

EXPOSURE POINT CONCENTRATION SUMMARY FOR INDOOR AIR

FWEC/Church Road TCE Site (Former FWEC Facility/MIP Area 2)

Mountain Top, Luzerne County, Pennsylvania

Indoor Air

Former FWEC Facility

MIP Area 2



TABLE 3.12.RME

EXPOSURE POINT CONCENTRATION SUMMARY

FWEC/Church Road TCE Site

Mountain Top, Luzerne County, Pennsylvania

Exposure Point: Former FWEC Facility

Medium: Groundwater

Exposure Medium: Shower Room Air

For Mass-Transfer Coefficents For Emission Flux and Concentration in Shower Shower Room Properties
Gas film Mass Transfer Coefficient for Water - Kg,H2O 3000 cm//hr CF1 3600 sec/hr Shower Flow Rate - FR 10 L/min

Molecular Weight of Water - MWH2O 18.02 CF2 10 mm/cm Shower Room Air Volume - SV 6 m3

Liquid Film Mass Transfer Coefficient for Carbon Dioxide - Kl,CO2 20 cm/hr Shower Droplet Diameter - d 1.0 mm Air Exchange Rate in the Shower Room - R 0.0083 1/min

Molecular Weight of Carbon Dioxide - MWCO2 44.00995 Shower Droplet Drop Time - ts 2.0 sec Shower Event Duration - Ds 15 min/event

Temperature at Air-Water Interface - T1 293 K 6 (1/mm) Duration in Shower Room After Spray is Turned Off - Dafter 5 min/event

Shower Water Temperature - Ts 112 F Total Exposure Duration in the Spray Area per Event - Dt 20 min/event

Shower Water Temperature - Ts 318 K

Water Viscosity at T1 1.005 cp

Water Viscosity at Ts 0.596 cp

Universal Gas Constant - R 8.20E-05 atm-m3/mol-K

Parameter MW H kg [as] kl [iquid] KL KAL CwdExpFac Cwd/Cw0 Sprime Cgw S Con(ave) Coff(ave) Con/off(ave)

Parameter Description Molecular Weight
Henry's Law

Constant

Gas Film Mass

Transfer

Coefficient

Liquid Film

Mass Transfer

Coefficient

Overall Mass

Transfer

Coefficient

Adjusted

Overall Mass

Transfer

Coefficient

Exponential

Factor in

Multiplier

Equation

Multiplier for

the Water

Droplet

Concentration

Normalized VOC

Generation Rate in the

Shower Room

Ground- water

Concentration

VOC

generation rate

in the Shower

Room

Maximum

Indoor Air VOC

Concentration

At t=Ds

Average Indoor

Air VOC

Concentration

From t=0 to

t=Ds

Average Indoor

Air VOC

Concentration

From t=Ds to

t=Dt

Average Indoor

Air VOC

Concentration

From t=0 to

t=Dt

Chemical Name (g/mol) (atm-m3/mol-K) (cm/hr) (cm/hr) (cm/hr) (cm/hr) (Unitless) (Unitless) (µg/m3-min per µg/L) (µg/l) (µg/m3-min) (µg/m3) (µg/m3) (µg/m3) (µg/m3)

Formaldehyde 30.03 3.37E-07 2,324 24.21 0.03 0.04 0.00 0.001 0.002 6.24E+00 1.53E-02 2.15E-01 1.10E-01 2.11E-01 1.35E-01

Cyanide 26.02 2.42E-02 2,497 26.01 25.75 34.83 -1.16 0.687 1.145 5.62E+00 6.43E+00 9.07E+01 4.63E+01 8.88E+01 5.69E+01

Aluminum 26.98 2,452 25.54 - - - - - 6.31E+02 - - - - -

Barium 137.33 1,087 11.32 - - - - - 1.40E+02 - - - - -

Cadmium 112.41 1,201 12.51 - - - - - 2.90E+00 - - - - -

Chromium 52.00 1,766 18.40 - - - - - 6.92E+00 - - - - -

Cobalt 58.93 1,659 17.28 - - - - - 5.39E+00 - - - - -

Iron 55.85 1,704 17.75 - - - - - 3.09E+04 - - - - -

Lead 207.20 885 9.22 - - - - - 1.65E+01 - - - - -

Manganese 54.94 1,718 17.90 - - - - - 2.30E-01 - - - - -

Mercury 200.59 1.14E-02 899 9.37 9.17 12.40 -0.41 0.339 0.564 2.25E-01 1.27E-01 1.79E+00 9.14E-01 1.75E+00 1.12E+00

1,2,4-Trichlorobenzene 181.45 1.42E-03 945 9.85 8.37 11.33 -0.38 0.314 0.524 2.25E-01 1.18E-01 1.66E+00 8.49E-01 1.63E+00 1.04E+00

1,1,2-Trichloroethane 133.41 8.24E-04 1,103 11.49 8.81 11.92 -0.40 0.328 0.546 3.40E-01 1.86E-01 2.62E+00 1.34E+00 2.57E+00 1.64E+00

1,1-Dichloroethane 98.96 5.62E-03 1,280 13.34 12.77 17.27 -0.58 0.438 0.730 1.76E-03 1.28E-03 1.81E-02 9.23E-03 1.77E-02 1.13E-02

1,1-Dichloroethene 96.94 2.61E-02 1,293 13.48 13.35 18.06 -0.60 0.452 0.754 6.18E-03 4.66E-03 6.57E-02 3.35E-02 6.43E-02 4.12E-02

1,2-Dichloroethane 98.96 1.18E-03 1,280 13.34 11.00 14.89 -0.50 0.391 0.652 2.10E-01 1.37E-01 1.93E+00 9.85E-01 1.89E+00 1.21E+00

1,4-Dioxane 88.11 4.80E-06 1,357 14.13 0.27 0.36 -0.01 0.012 0.020 5.43E-03 1.08E-04 1.52E-03 7.76E-04 1.49E-03 9.55E-04

Benzene 78.11 5.55E-03 1,441 15.01 14.36 19.43 -0.65 0.477 0.795 1.29E-04 1.03E-04 1.45E-03 7.38E-04 1.42E-03 9.07E-04

Chloroform 119.38 3.67E-03 1,166 12.14 11.37 15.38 -0.51 0.401 0.668 9.63E-05 6.44E-05 9.08E-04 4.63E-04 8.89E-04 5.70E-04

cis-1,2-Dichloroethene 96.94 4.08E-03 1,293 13.48 12.70 17.18 -0.57 0.436 0.727 1.42E-03 1.03E-03 1.45E-02 7.40E-03 1.42E-02 9.10E-03

Tetrachloroethene 165.83 1.77E-02 989 10.30 10.16 13.74 -0.46 0.368 0.613 1.45E-03 8.91E-04 1.26E-02 6.41E-03 1.23E-02 7.88E-03

Trichloroethene 131.39 9.85E-03 1,111 11.58 11.29 15.27 -0.51 0.399 0.665 7.46E-01 4.96E-01 7.00E+00 3.57E+00 6.85E+00 4.39E+00

Vinyl chloride 62.50 2.78E-02 1,611 16.78 16.63 22.50 -0.75 0.528 0.879 3.30E-01 2.90E-01 4.09E+00 2.09E+00 4.01E+00 2.57E+00

Source(s) [S2] [S2] [S1,pg3,Eq2] [S1,pg3,Eq3] [S1,pg3,Eq1] [S1,pg3,Eq4] [S1,pg3,Eq5] [S1,pg3,Eq5] [S1,pg4,Eq6] Site-Specific [S1,pg4]

[First or

Second Ca(t)

Eqn in S1,pg5]

[Integration of

First Ca(t) Eqn

in S1,pg5]

[Integration of

Second Ca(t)

Eqn in S1,pg5]

SOURCES

S1 Sarah A. Foster and Paul C. Chrostowski, 1987. "Inhalation Exposures to Volatile Organic Contaminants in the Shower" ICF-Clement Associates, Inc '80th Annual Meeting of APCA, June 21-26, 1987

S2 RSL June 2015

Specific Interfacial Surface Area for a

Shperical Droplet of Diameter d



TABLE 3.13.RME

FWEC/Church Road TCE Site (Surrounding Industrial Properties)

FWEC/Church Road TCE Site

Mountain Top, Luzerne County, Pennsylvania

Exposure Point: Surrounding Industrial Properties

Medium: Groundwater

Exposure Medium: Shower Room Air

For Mass-Transfer Coefficents For Emission Flux and Concentration in Shower Shower Room Properties
Gas film Mass Transfer Coefficient for Water - Kg,H2O 3000 cm//hr CF1 3600 sec/hr Shower Flow Rate - FR 10 L/min

Molecular Weight of Water - MWH2O 18.02 CF2 10 mm/cm Shower Room Air Volume - SV 6 m3

Liquid Film Mass Transfer Coefficient for Carbon Dioxide - Kl,CO2 20 cm/hr Shower Droplet Diameter - d 1.0 mm Air Exchange Rate in the Shower Room - R 0.0083 1/min

Molecular Weight of Carbon Dioxide - MWCO2 44.00995 Shower Droplet Drop Time - ts 2.0 sec Shower Event Duration - Ds 15 min/event

Temperature at Air-Water Interface - T1 293 K 6 (1/mm) Duration in Shower Room After Spray is Turned Off - Dafter 5 min/event

Shower Water Temperature - Ts 112 F Total Exposure Duration in the Spray Area per Event - Dt 20 min/event

Shower Water Temperature - Ts 318 K

Water Viscosity at T1 1.005 cp

Water Viscosity at Ts 0.596 cp

Universal Gas Constant - R 8.20E-05 atm-m3/mol-K

Parameter MW H kg [as] kl [iquid] KL KAL CwdExpFac Cwd/Cw0 Sprime Cgw S Con(ave) Coff(ave) Con/off(ave)

Parameter Description Molecular Weight
Henry's Law

Constant

Gas Film Mass

Transfer

Coefficient

Liquid Film

Mass Transfer

Coefficient

Overall Mass

Transfer

Coefficient

Adjusted

Overall Mass

Transfer

Coefficient

Exponential

Factor in

Multiplier

Equation

Multiplier for

the Water

Droplet

Concentration

Normalized VOC

Generation Rate in the

Shower Room

Ground- water

Concentration

VOC

generation rate

in the Shower

Room

Maximum

Indoor Air VOC

Concentration

At t=Ds

Average Indoor

Air VOC

Concentration

From t=0 to

t=Ds

Average Indoor

Air VOC

Concentration

From t=Ds to

t=Dt

Average Indoor

Air VOC

Concentration

From t=0 to

t=Dt

Chemical Name (g/mol) (atm-m3/mol-K) (cm/hr) (cm/hr) (cm/hr) (cm/hr) (Unitless) (Unitless) (µg/m3-min per µg/L) (µg/l) (µg/m3-min) (µg/m3) (µg/m3) (µg/m3) (µg/m3)

Formaldehyde 30.03 3.37E-07 2,324 24.21 0.03 0.04 0.00 0.001 0.002 1.65E+01 4.04E-02 5.69E-01 2.91E-01 5.58E-01 3.57E-01

Iron 55.85 1,704 17.75 - - - - - 1.84E+04 - - - - -

Manganese 54.94 1,718 17.90 - - - - - 6.58E+03 - - - - -

Bis(2-ethylhexyl)phthalate 390.57 2.70E-07 644 6.71 0.01 0.01 0.00 0.000 0.001 6.20E+00 3.37E-03 4.75E-02 2.43E-02 4.65E-02 2.98E-02

1,1-Dichloroethane 98.96 5.62E-03 1,280 13.34 12.77 17.27 -0.58 0.438 0.730 2.84E+00 2.07E+00 2.92E+01 1.49E+01 2.86E+01 1.83E+01

1,4-Dioxane 88.11 4.80E-06 1,357 14.13 0.27 0.36 -0.01 0.012 0.020 6.57E+00 1.31E-01 1.84E+00 9.40E-01 1.80E+00 1.16E+00

Acetone 58.08 3.50E-05 1,671 17.41 2.14 2.89 -0.10 0.092 0.153 4.20E+01 6.42E+00 9.06E+01 4.62E+01 8.87E+01 5.68E+01

Benzene 78.11 5.55E-03 1,441 15.01 14.36 19.43 -0.65 0.477 0.795 1.46E-01 1.16E-01 1.64E+00 8.35E-01 1.60E+00 1.03E+00

Bromodichloromethane 163.83 2.12E-03 995 10.37 9.27 12.54 -0.42 0.342 0.569 1.50E-01 8.54E-02 1.20E+00 6.15E-01 1.18E+00 7.56E-01

Carbon tetrachloride 153.82 2.76E-02 1,027 10.70 10.60 14.34 -0.48 0.380 0.633 1.88E-01 1.19E-01 1.68E+00 8.57E-01 1.64E+00 1.05E+00

Chloroform 119.38 3.67E-03 1,166 12.14 11.37 15.38 -0.51 0.401 0.668 2.19E+00 1.46E+00 2.06E+01 1.05E+01 2.02E+01 1.29E+01

cis-1,2-Dichloroethene 96.94 4.08E-03 1,293 13.48 12.70 17.18 -0.57 0.436 0.727 4.08E-01 2.96E-01 4.18E+00 2.13E+00 4.09E+00 2.62E+00

Toluene 92.14 6.64E-03 1,327 13.82 13.32 18.02 -0.60 0.452 0.753 1.57E+01 1.18E+01 1.66E+02 8.48E+01 1.63E+02 1.04E+02

Trichloroethene 131.39 9.85E-03 1,111 11.58 11.29 15.27 -0.51 0.399 0.665 5.95E+01 3.95E+01 5.58E+02 2.85E+02 5.46E+02 3.50E+02

Vinyl chloride 62.50 2.78E-02 1,611 16.78 16.63 22.50 -0.75 0.528 0.879 2.63E-01 2.31E-01 3.26E+00 1.66E+00 3.19E+00 2.05E+00

Source(s) [S2] [S2] [S1,pg3,Eq2] [S1,pg3,Eq3] [S1,pg3,Eq1] [S1,pg3,Eq4] [S1,pg3,Eq5] [S1,pg3,Eq5] [S1,pg4,Eq6] Site-Specific [S1,pg4]

[First or

Second Ca(t)

Eqn in S1,pg5]

[Integration of

First Ca(t) Eqn

in S1,pg5]

[Integration of

Second Ca(t)

Eqn in S1,pg5]

SOURCES
S1 Sarah A. Foster and Paul C. Chrostowski, 1987. "Inhalation Exposures to Volatile Organic Contaminants in the Shower" ICF-Clement Associates, Inc '80th Annual Meeting of APCA, June 21-26, 1987
S2 RSL June 2015

Specific Interfacial Surface Area for a

Shperical Droplet of Diameter d



TABLE 3.14.RME

EXPOSURE POINT CONCENTRATION SUMMARY

FWEC/Church Road TCE Site (Affected Area)

Mountain Top, Luzerne County, Pennsylvania

Exposure Point: Affected Area

Medium: Groundwater

Exposure Medium: Shower Room Air

For Mass-Transfer Coefficents For Emission Flux and Concentration in Shower Shower Room Properties
Gas film Mass Transfer Coefficient for Water - Kg,H2O 3000 cm//hr CF1 3600 sec/hr Shower Flow Rate - FR 10 L/min

Molecular Weight of Water - MWH2O 18.02 CF2 10 mm/cm Shower Room Air Volume - SV 6 m3

Liquid Film Mass Transfer Coefficient for Carbon Dioxide - Kl,CO2 20 cm/hr Shower Droplet Diameter - d 1.0 mm Air Exchange Rate in the Shower Room - R 0.0083 1/min

Molecular Weight of Carbon Dioxide - MWCO2 44.00995 Shower Droplet Drop Time - ts 2.0 sec Shower Event Duration - Ds 15 min/event

Temperature at Air-Water Interface - T1 293 K 6 (1/mm) Duration in Shower Room After Spray is Turned Off - Dafter 5 min/event

Shower Water Temperature - Ts 112 F Total Exposure Duration in the Spray Area per Event - Dt 20 min/event

Shower Water Temperature - Ts 318 K

Water Viscosity at T1 1.005 cp

Water Viscosity at Ts 0.596 cp

Universal Gas Constant - R 8.20E-05 atm-m3/mol-K

Parameter MW H kg [as] kl [iquid] KL KAL CwdExpFac Cwd/Cw0 Sprime Cgw S Con(ave) Coff(ave) Con/off(ave)

Parameter Description Molecular Weight
Henry's Law

Constant

Gas Film Mass

Transfer

Coefficient

Liquid Film

Mass Transfer

Coefficient

Overall Mass

Transfer

Coefficient

Adjusted

Overall Mass

Transfer

Coefficient

Exponential

Factor in

Multiplier

Equation

Multiplier for

the Water

Droplet

Concentration

Normalized VOC

Generation Rate in the

Shower Room

Ground- water

Concentration

VOC

generation rate

in the Shower

Room

Maximum

Indoor Air VOC

Concentration

At t=Ds

Average Indoor

Air VOC

Concentration

From t=0 to

t=Ds

Average Indoor

Air VOC

Concentration

From t=Ds to

t=Dt

Average Indoor

Air VOC

Concentration

From t=0 to

t=Dt

Chemical Name (g/mol) (atm-m3/mol-K) (cm/hr) (cm/hr) (cm/hr) (cm/hr) (Unitless) (Unitless) (µg/m3-min per µg/L) (µg/l) (µg/m3-min) (µg/m3) (µg/m3) (µg/m3) (µg/m3)

Iron 55.85 1,704 17.75 - - - - - 1.99E+04 - - - - -

1,4-Dioxane 88.11 4.80E-06 1,357 14.13 0.27 0.36 -0.01 0.012 0.020 2.59E-01 5.15E-03 7.26E-02 3.70E-02 7.11E-02 4.55E-02

Acrolein 56.06 1.22E-04 1,701 17.72 5.81 7.86 -0.26 0.230 0.384 1.81E+01 6.95E+00 9.79E+01 5.00E+01 9.59E+01 6.15E+01

Benzene 78.11 5.55E-03 1,441 15.01 14.36 19.43 -0.65 0.477 0.795 1.52E-01 1.21E-01 1.70E+00 8.69E-01 1.67E+00 1.07E+00

Bromodichloromethane 163.83 2.12E-03 995 10.37 9.27 12.54 -0.42 0.342 0.569 1.80E-01 1.03E-01 1.45E+00 7.38E-01 1.42E+00 9.07E-01

Carbon tetrachloride 153.82 2.76E-02 1,027 10.70 10.60 14.34 -0.48 0.380 0.633 1.72E-01 1.09E-01 1.54E+00 7.84E-01 1.50E+00 9.64E-01

Chloroform 119.38 3.67E-03 1,166 12.14 11.37 15.38 -0.51 0.401 0.668 4.87E-01 3.26E-01 4.59E+00 2.34E+00 4.50E+00 2.88E+00

Trichloroethene 131.39 9.85E-03 1,111 11.58 11.29 15.27 -0.51 0.399 0.665 3.01E+01 2.00E+01 2.82E+02 1.44E+02 2.77E+02 1.77E+02

Vinyl chloride 62.50 2.78E-02 1,611 16.78 16.63 22.50 -0.75 0.528 0.879 1.40E-01 1.23E-01 1.74E+00 8.86E-01 1.70E+00 1.09E+00

Source(s) [S2] [S2] [S1,pg3,Eq2] [S1,pg3,Eq3] [S1,pg3,Eq1] [S1,pg3,Eq4] [S1,pg3,Eq5] [S1,pg3,Eq5] [S1,pg4,Eq6] Site-Specific [S1,pg4]

[First or

Second Ca(t)

Eqn in S1,pg5]

[Integration of

First Ca(t) Eqn

in S1,pg5]

[Integration of

Second Ca(t)

Eqn in S1,pg5]

SOURCES
S1 Sarah A. Foster and Paul C. Chrostowski, 1987. "Inhalation Exposures to Volatile Organic Contaminants in the Shower" ICF-Clement Associates, Inc '80th Annual Meeting of APCA, June 21-26, 1987
S2 RSL June 2015

Specific Interfacial Surface Area for a

Shperical Droplet of Diameter d



TABLE 3.15.RME

EXPOSURE POINT CONCENTRATION SUMMARY

FWEC/Church Road TCE Site

Mountain Top, Luzerne County, Pennsylvania

Exposure Point: Former FWEC Facility

Medium: Groundwater

Exposure Medium: Trench Air

For Mass-Transfer Coefficients For Emission Flux and Concentration in Trench Trench dimensions

Kg,H2O 0.833 cm/s CF1 1.00E-03 L/cm3 Length 8 ft

MWH2O 18 CF2 1.00E+04 cm2/m2 2.44 m

Kl,O2 0.002 cm/s CF3 3600 s/hr Width 3 ft

MWO2 32 F 1 0.91 m

T 77 F ACH 2 hr-1 Depth 3.5 ft

T 298 K 1.07 m

R 8.20E-05 atm-m3/mol-K Width/Depth 0.86

Table 3.8 Exposure-point concentrations

(inhalation) for construction/utility workers Gas-Phase Liquid-Phase Overall Concentration Concentration Concentration

in a trench: Molecular Henry's Law Mass Transfer Mass Transfer Mass Transfer of Contaminant Volatilization of Contaminant of Contaminant

Groundwater less than 15 feet deep CAS No. Weight Constant Coefficient Coefficient Coefficient in Groundwater Factor in Trench in Trench

MWi Hi KiG KiL Ki Cgw VF Ctrench Ctrench

revised 10/5/07 g/mol atm-m3/mol cm/s cm/s cm/s ug/L L/m3 ug/m3 mg/m3

TAL Inorganics

Aluminum 7429-90-5 26.98 6.31E+02

Barium 7440-39-3 137.33 1.40E+02

Cadmium (water) 7440-43-9 112.41 2.90E+00

Chromium 7440-47-3 52.00 6.92E+00

Cobalt 7440-48-4 58.93 5.39E+00

Cyanide 57-12-5 26.02 5.62E+00

Iron 7439-89-6 55.85 3.09E+04

Lead 7439-92-1 207.20 1.65E+01

Manganese (nonfood) 7439-96-5 54.94 4.24E+03

Mercury 7439-97-6 200.59 1.14E-02 3.71E-01 7.99E-04 7.95E-04 2.30E-01 1.34E+01 3.09E+00 3.09E-03

TCL Volatile Organic Compounds (VOCs)

Benzene 71-43-2 78.11 5.55E-03 5.09E-01 1.28E-03 1.27E-03 1.29E-01 2.14E+01 2.76E+00 2.76E-03

Chloroform 67-66-3 119.38 3.67E-03 4.42E-01 1.04E-03 1.02E-03 9.63E-02 1.72E+01 1.66E+00 1.66E-03

1,1-Dichloroethane 75-34-3 98.96 5.62E-03 4.71E-01 1.14E-03 1.13E-03 1.76E+00 1.90E+01 3.34E+01 3.34E-02

1,2-Dichloroethane 107-06-2 98.96 9.79E-04 4.71E-01 1.14E-03 1.07E-03 2.10E-01 1.81E+01 3.80E+00 3.80E-03

1,1-Dichloroethene 75-35-4 96.94 2.61E-02 4.74E-01 1.15E-03 1.15E-03 6.18E+00 1.93E+01 1.20E+02 1.20E-01

cis-1,2-Dichloroethene 156-59-2 96.94 4.08E-03 4.74E-01 1.15E-03 1.13E-03 1.42E+00 1.91E+01 2.70E+01 2.70E-02

1,4-dioxane 123-91-1 88.11 4.80E-06 4.89E-01 1.21E-03 8.90E-05 5.43E+00 1.50E+00 8.15E+00 8.15E-03

Tetrachloroethene 127-18-4 165.83 1.84E-02 3.96E-01 8.79E-04 8.76E-04 1.45E+00 1.48E+01 2.15E+01 2.15E-02

1,2,4-Trichlorobenzene 120-82-1 181.45 1.42E-03 3.84E-01 8.40E-04 8.09E-04 2.25E-01 1.37E+01 3.07E+00 3.07E-03

1,1,2-Trichloroethane 79-00-5 133.40 9.13E-04 4.26E-01 9.80E-04 9.23E-04 3.40E-01 1.56E+01 5.29E+00 5.29E-03

Trichloroethene 79-01-6 131.39 1.03E-02 4.28E-01 9.87E-04 9.82E-04 7.46E+02 1.66E+01 1.24E+04 1.24E+01

Vinyl Chloride 75-01-4 62.50 2.70E-02 5.49E-01 1.43E-03 1.43E-03 3.30E-01 2.41E+01 7.95E+00 7.95E-03

SOURCE: VDEQ, 2016. Table 3.8 Groundwater Less than or equal 15 feet Deep http://www.deq.virginia.gov/Programs/LandProtectionRevitalization/RemediationProgram/VoluntaryRemediationProgram/VRPRiskAssessmentGuidance/Guidance.aspx



TABLE 3.16

EXPOSURE POINT CONCENTRATION SUMMARY

FWEC/Church Road TCE Site (Surrounding Industrial Properties)

Mountain Top, Luzerne County, Pennsylvania

Exposure Point: Surrounding Industrial Properties

Medium: Groundwater

Exposure Medium: Trench Air

For Mass-Transfer Coefficients For Emission Flux and Concentration in Trench Trench dimensions

Kg,H2O 0.833 cm/s CF1 1.00E-03 L/cm3 Length 8 ft

MWH2O 18 CF2 1.00E+04 cm2/m2 2.44 m

Kl,O2 0.002 cm/s CF3 3600 s/hr Width 3 ft

MWO2 32 F 1 0.91 m

T 77 F ACH 2 hr-1 Depth 3.7 ft

T 298 K 1.13 m

R 8.20E-05 atm-m3/mol-K Width/Depth 0.81

Table 3.8 Exposure-point concentrations

(inhalation) for construction/utility workers Gas-Phase Liquid-Phase Overall Concentration Concentration Concentration

in a trench: Molecular Henry's Law Mass Transfer Mass Transfer Mass Transfer of Contaminant Volatilization of Contaminant of Contaminant

Groundwater less than 15 feet deep CAS No. Weight Constant Coefficient Coefficient Coefficient in Groundwater Factor in Trench in Trench

MWi Hi KiG KiL Ki Cgw VF Ctrench Ctrench

revised 10/5/07 g/mol atm-m3/mol cm/s cm/s cm/s ug/L L/m3 ug/m3 mg/m3

TAL Inorganics

Iron 7439-89-6 55.85 1.84E+04

Manganese (nonfood) 7439-96-5 54.94 6.58E+03

TCL Volatile Organic Compounds (VOCs)

Acetone 67-64-1 58.08 3.88E-05 5.63E-01 1.48E-03 5.58E-04 4.20E+01 8.90E+00 3.74E+02 3.74E-01

Benzene 71-43-2 78.11 5.55E-03 5.09E-01 1.28E-03 1.27E-03 1.46E-01 2.02E+01 2.95E+00 2.95E-03

Bromodichloromethane 75-27-4 163.83 1.60E-03 3.98E-01 8.84E-04 8.55E-04 1.50E-01 1.36E+01 2.05E+00 2.05E-03

Carbon tetrachloride 56-23-5 153.82 3.04E-02 4.06E-01 9.12E-04 9.11E-04 1.88E-01 1.45E+01 2.73E+00 2.73E-03

Chloroform 67-66-3 119.38 3.67E-03 4.42E-01 1.04E-03 1.02E-03 2.19E+00 1.63E+01 3.56E+01 3.56E-02

1,1-Dichloroethane 75-34-3 98.96 5.62E-03 4.71E-01 1.14E-03 1.13E-03 2.84E+00 1.80E+01 5.10E+01 5.10E-02

cis-1,2-Dichloroethene 156-59-2 96.94 4.08E-03 4.74E-01 1.15E-03 1.13E-03 4.08E-01 1.81E+01 7.38E+00 7.38E-03

1,4-dioxane 123-91-1 88.11 4.80E-06 4.89E-01 1.21E-03 8.90E-05 6.57E+00 1.42E+00 9.34E+00 9.34E-03

Toluene 108-88-3 92.14 6.64E-03 4.82E-01 1.18E-03 1.17E-03 1.57E+01 1.86E+01 2.92E+02 2.92E-01

Trichloroethene 79-01-6 131.39 1.03E-02 4.28E-01 9.87E-04 9.82E-04 5.95E+01 1.57E+01 9.32E+02 9.32E-01

Vinyl Chloride 75-01-4 62.50 2.70E-02 5.49E-01 1.43E-03 1.43E-03 2.63E-01 2.28E+01 5.99E+00 5.99E-03

bis-(2-Ethylhexyl)phthalate 117-81-7 390.56 1.02E-07 2.97E-01 5.72E-04 1.24E-06 6.20E+00 1.98E-02 1.22E-01 1.22E-04

SOURCE: VDEQ, 2016. Table 3.8 Groundwater Less than or equal 15 feet Deep http://www.deq.virginia.gov/Programs/LandProtectionRevitalization/RemediationProgram/VoluntaryRemediationProgram/VRPRiskAssessmentGuidance/Guidance.aspx



TABLE 3.17

EXPOSURE POINT CONCENTRATION SUMMARY

FWEC/Church Road TCE Site (Affected Area)

Mountain Top, Luzerne County, Pennsylvania

Exposure Point: Affected Area

Medium: Groundwater

Exposure Medium: Trench Air

For Mass-Transfer Coefficients For Emission Flux and Concentration in Trench Trench dimensions

Kg,H2O 0.833 cm/s CF1 1.00E-03 L/cm3 Length 8 ft

MWH2O 18 CF2 1.00E+04 cm2/m2 2.44 m

Kl,O2 0.002 cm/s CF3 3600 s/hr Width 3 ft

MWO2 32 F 1 0.91 m

T 77 F ACH 2 hr-1 Depth 5.5 ft

T 298 K 1.68 m

R 8.20E-05 atm-m3/mol-K Width/Depth 0.55

Table 3.8 Exposure-point concentrations

(inhalation) for construction/utility workers Gas-Phase Liquid-Phase Overall Concentration Concentration Concentration

in a trench: Molecular Henry's Law Mass Transfer Mass Transfer Mass Transfer of Contaminant Volatilization of Contaminant of Contaminant

Groundwater less than 15 feet deep CAS No. Weight Constant Coefficient Coefficient Coefficient in Groundwater Factor in Trench in Trench

MWi Hi KiG KiL Ki Cgw VF Ctrench Ctrench

revised 10/5/07 g/mol atm-m3/mol cm/s cm/s cm/s ug/L L/m3 ug/m3 mg/m3

TAL Inorganics

Iron 7439-89-6 55.85 1.99E+04

TCL Volatile Organic Compounds (VOCs)

Benzene 71-43-2 78.11 5.55E-03 5.09E-01 1.28E-03 1.27E-03 1.52E-01 1.36E+01 2.07E+00 2.07E-03

Bromodichloromethane 75-27-4 163.83 1.60E-03 3.98E-01 8.84E-04 8.55E-04 1.80E-01 9.18E+00 1.65E+00 1.65E-03

Carbon tetrachloride 56-23-5 153.82 3.04E-02 4.06E-01 9.12E-04 9.11E-04 1.72E-01 9.78E+00 1.68E+00 1.68E-03

Chloroform 67-66-3 119.38 3.67E-03 4.42E-01 1.04E-03 1.02E-03 4.87E-01 1.09E+01 5.33E+00 5.33E-03

1,4-dioxane 123-91-1 88.11 4.80E-06 4.89E-01 1.21E-03 8.90E-05 2.59E-01 9.56E-01 2.48E-01 2.48E-04

Trichloroethene 79-01-6 131.39 1.03E-02 4.28E-01 9.87E-04 9.82E-04 3.01E+01 1.05E+01 3.17E+02 3.17E-01

Vinyl Chloride 75-01-4 62.50 2.70E-02 5.49E-01 1.43E-03 1.43E-03 1.40E-01 1.53E+01 2.15E+00 2.15E-03

SOURCE: VDEQ, 2016. Table 3.8 Groundwater Less than or equal 15 feet Deep http://www.deq.virginia.gov/Programs/LandProtectionRevitalization/RemediationProgram/VoluntaryRemediationProgram/VRPRiskAssessmentGuidance/Guidance.aspx



TABLE 4.1

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site, Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe:  Current/Future

Medium:   Soil

Exposure Medium: Surface Soil and All Soil

     

Exposure Route Receptor Population Exposure Receptor Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Area Age Code Reference Model Name

Incidental Ingestion Resident Adult All Soil CS Chemical Concentration in Soil See Tables 3.1-3.5 mg/kg CDI (mg/kg-day) = 

(Hypothetical) (18+ yrs) (0-15 ft) IR-S Ingestion Rate of Soil 100 mg/day (9.17) CS*IR-S*FI*EF*ED*CF1

FI Fraction Ingested 1 unitless (2) BW*AT

EF Exposure Frequency 350 days/year (9.17)

ED Exposure Duration 20 years (9,17)

CF1 Conversion Factor 1 1.00E-06 kg/mg (4)

BW Body Weight 80 kg (9,17)

AT-C Averaging Time - Cancer 25,550 days (3, 9)

AT-N Averaging Time - Non-Cancer 7,300 days (3, 9)

Child All Soil CS Chemical Concentration in Soil See Tables 3.1-3.5 mg/kg CDI (mg/kg-day) = 

(0 to 6 yrs) (0-15 ft) IR-S Ingestion Rate of Soil 200 mg/day (9,17) CS*IR-S*FI*EF*ED*CF1

FI Fraction Ingested 1 unitless (2) BW*AT

EF Exposure Frequency 350 days/year (9,17)

ED Exposure Duration 6 years (9)

CF1 Conversion Factor 1 1.00E-06 kg/mg (4)

BW Body Weight 15 kg (9,17)

AT-C Averaging Time - Cancer 25,550 days (3, 9)

AT-N Averaging Time - Non-Cancer 2,190 days (3, 9)

Adult Surface Soil CS Chemical Concentration in Soil See Tables 3.1-3.5 mg/kg CDI (mg/kg-day) = 

(18+ yrs) (0-1ft) IR-S Ingestion Rate of Soil 50 mg/day (17) CS*IR-S*FI*EF*ED*CF1

FI Fraction Ingested 1 unitless (2) BW*AT

EF Exposure Frequency 250 days/year (7.17) 

ED Exposure Duration 25 years (7,17) 

CF1 Conversion Factor 1 1.00E-06 kg/mg (4)

BW Body Weight 80 kg (7,17) 

AT-C Averaging Time - Cancer 25,550 days (3, 7)

AT-N Averaging Time - Non-Cancer 9,125 days (3, 7)

Trespasser Adolescent Surface Soil CS Chemical Concentration in Soil See Tables 3.1-3.5 mg/kg CDI (mg/kg-day) = 

(11-<16 yrs) (0-1ft) IR-S Ingestion Rate of Soil 50 mg/day (11) CS*IR-S*FI*EF*ED*CF1

FI Fraction Ingested 1 unitless (2) BW*AT

EF Exposure Frequency 100 days/year (12)

ED Exposure Duration 6 years (12)

CF1 Conversion Factor 1 1.00E-06 kg/mg (4)

BW Body Weight 56.8 kg (13)

AT-C Averaging Time - Cancer 25,550 days (3)

AT-N Averaging Time - Non-Cancer 2,190 days (3)

Former FWEC Adult Surface Soil CS Chemical Concentration in Soil See Tables 3.1-3.5 mg/kg CDI (mg/kg-day) = 

Facility User (18+ yrs) (0-1ft) IR-S Ingestion Rate of Soil 100 mg/day (7,17) CS*IR-S*FI*EF*ED*CF1

FI Fraction Ingested 1 unitless (2) BW*AT

EF Exposure Frequency 52 days/year (8) 

ED Exposure Duration 25 years (7,17) 

CF1 Conversion Factor 1 1.00E-06 kg/mg (4)

BW Body Weight 80 kg (7) 

AT-C Averaging Time - Cancer 25,550 days (3, 7) 

AT-N Averaging Time - Non-Cancer 9,125 days (3, 7) 

Construction Worker Adult All Soil CS Chemical Concentration in Soil See Tables 3.1-3.5 mg/kg CDI (mg/kg-day) = 

/Utility Worker (18+ yrs) (0-15 ft) IR-S Ingestion Rate of Soil 330 mg/day (1) CS*IR-S*FI*EF*ED*CF1

FI Fraction Ingested 1 unitless (2) BW*AT

EF Exposure Frequency 250 days/year (1)

ED Exposure Duration 1 year (1)

CF1 Conversion Factor 1 1.00E-06 kg/mg (4)

BW Body Weight 80 kg (1)

AT-C Averaging Time - Cancer 25,550 days (1,3)

AT-N Averaging Time - Non-Cancer 365 days (1,3)

Dermal Resident Adult All Soil CS Chemical Concentration in Soil See Tables 3.1-3.5 mg/kg DAD (mg/kg-day)= 

Absorption (Hypothetical) (18+ yrs) (0-15 ft) CF Conversion Factor 1.00E-06 kg/mg (4) CS*CF*SA*AF*ABS-d*EV*EF*ED

SA
Skin Surface Area Available for 

Contact
6,032 cm

2
(9,17)

BW*AT

AF Soil to Skin Adherence Factor 0.07 mg/cm
2
-event (9.17)

ABS-d Dermal Absorption Factor Chemical-Specific unitless See Table 4-5

EV Event Frequency 1 event/day (5)

EF Exposure Frequency 350 days/year (9,17)

ED Exposure Duration 20 years (9,17)

BW Body Weight 80 kg (9,17)

AT-C Averaging Time - Cancer 25,550 days (3, 9)

AT-N Averaging Time - Non-Cancer 7,300 days (3, 9)

Child All Soil CS Chemical Concentration in Soil See Tables 3.1-3.5 mg/kg DAD (mg/kg-day)= 

(0 to 6 yrs) (0-15 ft) CF Conversion Factor 1.00E-06 kg/mg (4) CS*CF*SA*AF*ABS-d*EV*EF*ED

SA
Skin Surface Area Available for 

Contact
2,373 cm

2
(17)

BW*AT

AF Soil to Skin Adherence Factor 0.2 mg/cm
2
-event (9,17)

Former FWENC 

Facility
(18)

Former FWENC 

Facility
(18)

Former FWENC 

Facility
(18)

Commercial/Industrial 

Worker
Former FWENC 

Facility
(18)

Former FWENC 

Facility
(18)

Former FWENC 

Facility
(18)



     

Exposure Route Receptor Population Exposure Receptor Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Area Age Code Reference Model Name

  
ABS-d Dermal Absorption Factor Chemical-Specific unitless See Table 4-5

EV Event Frequency 1 event/day (5)

EF Exposure Frequency 350 days/year (9,17)

ED Exposure Duration 6 years (9,17)

BW Body Weight 15 kg (9,17)

AT-C Averaging Time - Cancer 25,550 days (3, 9)

AT-N Averaging Time - Non-Cancer 2,190 days (3, 9)

Adult Surface Soil CS Chemical Concentration in Soil See Tables 3.1-3.5 mg/kg DAD (mg/kg-day)= 

(18+ yrs) (0-1ft) CF Conversion Factor 1.00E-06 kg/mg (4) CS*CF*SA*AF*ABS-d*EV*EF*ED

SA
Skin Surface Area Available for 

Contact
3,527 cm

2 (7,17)
BW*AT

AF Soil to Skin Adherance Factor 0.12 mg/cm
2
-event (7,17) 

ABS-d Dermal Absorption Factor Chemical-Specific unitless See Table 4.5

EV Event Frequency 1 event/day (5)

EF Exposure Frequency 250 days/year (7,17) 

ED Exposure Duration 25 years (7,17) 

BW Body Weight 80 kg (7,17) 

AT-C Averaging Time - Cancer 25,550 days (3, 7)

AT-N Averaging Time - Non-Cancer 9,125 days (3, 7)

Trespasser Adolescent Surface Soil CS Chemical Concentration in Soil See Tables 3.1-3.5 mg/kg DAD (mg/kg-day)= 

(11-<16 yrs) (0-1ft) CF Conversion Factor 1.00E-06 kg/mg (4) CS*CF*SA*AF*ABS-d*EV*EF*ED

SA
Skin Surface Area Available for 

Contact
3,914 cm^2 (14)

BW*AT

AF Soil to Skin Adherance Factor 0.07 mg/cm
2
-event (15)

ABS-d Dermal Absorption Factor Chemical-Specific unitless See Table 4.5

EV Event Frequency 1 event/day (5)

EF Exposure Frequency 100 days/year (12)

ED Exposure Duration 6 years (12)

BW Body Weight 56.8 kg (13)

AT-C Averaging Time - Cancer 25,550 days (3)

AT-N Averaging Time - Non-Cancer 2,190 days (3)

Former FWEC Adult Surface Soil CS Chemical Concentration in Soil See Tables 3.1-3.5 mg/kg DAD (mg/kg-day)= 

Facility User (18+ yrs) (0-1ft) CF Conversion Factor 1.00E-06 kg/mg (4) CS*CF*SA*AF*ABS-d*EV*EF*ED

SA
Skin Surface Area Available for 

Contact
3,527 cm

2 (7,17) 
BW*AT

AF Soil to Skin Adherance Factor 0.12 mg/cm
2
-event (7,17) 

ABS-d Dermal Absorption Factor Chemical-Specific unitless See Table 4.5

EV Event Frequency 1 event/day (5)

EF Exposure Frequency 52 days/year (8) 

ED Exposure Duration 25 years (7,17) 

BW Body Weight 80 kg (7,17) 

AT-C Averaging Time - Cancer 25,550 days (3, 7) 

AT-N Averaging Time - Non-Cancer 9,125 days (3, 7) 

Construction Worker Adult All Soil CS Chemical Concentration in Soil See Tables 3.1-3.5 mg/kg DAD (mg/kg-day)= 

/Utility Worker (18+ yrs) (0-15 ft) CF Conversion Factor 1.00E-06 kg/mg (4) CS*CF*SA*AF*ABS-d*EV*EF*ED

SA
Skin Surface Area Available for 

Contact
3,527 cm

2 (1)
BW*AT

AF Soil to Skin Adherence Factor 0.3 mg/cm
2
-event (1)

ABS-d Dermal Absorption Factor Chemical-Specific unitless See Table 4.5

EV Event Frequency 1 event/day (5)

EF Exposure Frequency 250 days/year (1)

ED Exposure Duration 1 year (1)

BW Body Weight 80 kg (1)

AT-C Averaging Time - Cancer 25,550 days (1,3)

AT-N Averaging Time - Non-Cancer 365 days (1,3)

Inhalation Resident Adult All Soil CS Chemical Concentration in Soil See Tables 3.1-3.5 mg/kg EC (mg/m
3
) = 

(Hypothetical) (18+ yrs) (0-15 ft) PEF Particulate Emission Factor 1.36E+09 m
3
/kg (9) (CA)*ET*EF*ED

VF Volatilization Factor Calculated m
3
/kg See Table 4.5 AT*24

CA Chemical Concentration in Air Calculated mg/m
3 (6) CA = CS/VF (for volatiles)

ET Exposure Time 24 hours/day (9,17) CA = CS/PEF (for particulates)

EF Exposure Frequency 350 days/year (9,17)

ED Exposure Duration 20 years (9,17)

AT-C Averaging Time - Cancer 25,550 days (3, 9)

AT-N Averaging Time - Non-Cancer 7,300 days (3, 9)

Child All Soil CS Chemical Concentration in Soil See Tables 3.1-3.5 mg/kg EC (mg/m
3
) = 

(0 to 6 yrs) (0-15 ft) PEF Particulate Emission Factor 1.36E+09 m
3
/kg (9) (CA)*ET*EF*ED

VF Volatilization Factor Calculated m
3
/kg See Table 4.5 AT*24

CA Chemical Concentration in Air Calculated ug/m
3 (6) CA = EPC/VF (for volatiles)

ET Exposure Time 24 hours/day (9,17) CA = EPC/PEF (for particulates)

EF Exposure Frequency 350 days/year (9,17)

ED Exposure Duration 6 years (9,17)

AT-C Averaging Time - Cancer 25,550 days (3, 9)

AT-N Averaging Time - Non-Cancer 2,190 days (3, 9)

Adult Surface Soil CS Chemical Concentration in Soil See Tables 3.1-3.5 mg/kg EC (mg/m
3
) = 

(18+ yrs) (0-1ft) PEF Particulate Emission Factor 1.36E+09 m
3
/kg (7) (CA)*ET*EF*ED

VF Volatilization Factor Calculated m
3
/kg See Table 4.5 AT*24

CA Chemical Concentration in Air Calculated mg/m
3 (6) CA = CS/VF (for volatiles)

ET Exposure Time 8 hours/day (7,17) CA = CS/PEF (for particulates)

EF Exposure Frequency 250 days/year (7,17) 

ED Exposure Duration 25 years (7,17) 

AT-C Averaging Time - Cancer 25,550 days (3, 7)

AT-N Averaging Time - Non-Cancer 9,125 days (3, 7)

Commercial/Industrial 

Worker
Former FWENC 

Facility
(18)

Former FWENC 

Facility
(18)

Former FWENC 

Facility
(18)

Former FWENC 

Facility
(18)

Former FWENC 

Facility
(18)

Commercial/Industrial 

Worker
Former FWENC 

Facility
(18)



     

Exposure Route Receptor Population Exposure Receptor Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Area Age Code Reference Model Name

  
Trespasser Adolescent Surface Soil CS Chemical Concentration in Soil See Tables 3.1-3.5 mg/kg EC (mg/m

3
) = 

(11-<16 yrs) (0-1ft) PEF Particulate Emission Factor 1.36E+09 m
3
/kg (16) (CA)*ET*EF*ED

VF Volatilization Factor Calculated m
3
/kg See Table 4.5 AT*24

CA Chemical Concentration in Air Calculated mg/m
3 (6) CA = CS/VF (for volatiles)

ET Exposure Time 2 hours/day (12) CA = CS/PEF (for particulates)

EF Exposure Frequency 100 days/year (12)

ED Exposure Duration 6 years (12)

AT-C Averaging Time - Cancer 25,550 days (3)

AT-N Averaging Time - Non-Cancer 2,190 days (3)

Former FWEC Adult Surface Soil CS Chemical Concentration in Soil See Tables 3.1-3.5 mg/kg EC (mg/m
3
) = 

Facility User (18+ yrs) (0-1ft) PEF Particulate Emission Factor 1.36E+09 m
3
/kg (7) (CA)*ET*EF*ED

VF Volatilization Factor Calculated m
3
/kg See Table 4.5 AT*24

CA Chemical Concentration in Air Calculated mg/m
3 (6) CA = CS/VF (for volatiles)

ET Exposure Time 2 hours/day (8) CA = CS/PEF (for particulates)

EF Exposure Frequency 52 days/year (8) 

ED Exposure Duration 25 years (7,17) 

AT-C Averaging Time - Cancer 25,550 days (3, 7) 

AT-N Averaging Time - Non-Cancer 9,125 days (3, 7) 

Construction Worker Adult All Soil CS Chemical Concentration in Soil See Tables 3.1-3.5 mg/kg EC (mg/m
3
) = 

/Utility Worker (18+ yrs) (0-15 ft) PEF Particulate Emission Factor 1.97E+07 m
3
/kg (1) (CA)*ET*EF*ED

VF Volatilization Factor Calculated m
3
/kg See Table 4.5 AT*24

CA Chemical Concentration in Air Calculated mg/m
3 (6) CA = CS/VF (for volatiles)

ET Exposure Time 8 hours/day (1) CA = CS/PEF (for particulates)

EF Exposure Frequency 250 days/year (1)

ED Exposure Duration 1 year (1)

AT-C Averaging Time - Cancer 25,550 days (1,3)

AT-N Averaging Time - Non-Cancer 365 days (1,3)

Footnotes:

(1) EPA, 2014. Regional Screening Level Calculator Values for the Construction Worker. Accessed July, 2014.  http://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search

(2) EPA, 1989.  Risk Assessment Guidance for Superfund (RAGS):  Vol I - Human Health Evaluation Manual (Part A), Section 6.6.2. Conservatively assumes all daily exposure is to contaminated soil.

(3) EPA, 1989.  Value for non-carcinogenic effects is the ED converted to days, and the value for carcinogenic effects is based on a 70 year lifetime.

(4) Required for proper units conversion.

(5) Assumes 1 dermal exposure event per day.

(6) EPA, 2009.  RAGS Part F Equations 6 and 8 for chronic or subchronic inhalation of volatiles.

(7) EPA, 2014. Regional Screening Level Calculator Values for the Composite Worker. Accessed July, 2014.  http://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search

(8) Site specific value that assumes a Former FWEC Facility User will be onsite 2 hours per day for 1 day per week to utilize the site for parking trailers.

(9) EPA, 2014. Regional Screening Level Calculator Values for the Child and Adult Resident. Accessed July, 2014.  http://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search

(10) EPA, 2014.   USEPA Regional Screening Table Users' Guide, May.  Section 4.6.  Soil to skin adherence factor for the recreational child aged 6 to 16 assumed.

(11) EPA, 2011.  Exposure Factors Handbook. Table 5-1, Summary of Recommended Values for Daily Soil, Dust and Soil + Dust Ingestion Soil Ingestion. Used general populaton central tendency value for  6 to <21 yea

(12) The site-specific assumption of trespassing for 2 hours per day for 100 days each year (i.e. approximately 3 days per week for 32 weeks (i.e. the 7 non-winter months of April through October)).

(13) EPA, 2011.  Table 8-1, Recommended Values for Body Weight.  Used mean for ages 11-16 years.

(14) EPA, 2011. Exposure Factors Handbook Table 7-2.  Trespassers are assumed to have their face, forearms, hands, and lower legs exposed.

(15) EPA, 2014.   USEPA Regional Screening Table Users' Guide, May.  Section 4.6.  Soil to skin adherence factor for the recreational child aged 6 to 16 assumed.

(16) EPA, 2014.  USEPA Regional Screening Table User's Guide, May. Section 4.13.1  

(17) EPA, 2014.  USEPA Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors

(18) The Former FWENC Facility includes MIP1, MIP2, FSBA and EWA.

Former FWENC 

Facility
(18)

Former FWENC 

Facility
(18)

Former FWENC 

Facility
(18)



TABLE 4.2

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site, Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe: Current/Future

Medium: Groundwater

Exposure Medium: Tap Water

Exposure Route Receptor Exposure Receptor Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Population Area Age Code Reference Model Name

Ingestion Resident Adult Tap Water CW Chemical Concentration in Groundwater See Table 3.6-3.8 mg/L CDI (mg/kg-day)* =

IR-W Ingestion Rate of Groundwater 2.5 L/day (1) CW*IR-W*EF*ED

EF Exposure Frequency 350 days/year (1) BW*AT

ED Exposure Duration 20 years (1) * Same for vinyl chloride

BW Body Weight 80 kg (1)

AT-C Averaging Time-Cancer 25,550 days (1,3)

AT-N Averaging Time-Noncancer 7,300 days (1,3)

Child Tap Water CW Chemical Concentration in Groundwater See Table 3.6-3.8 mg/L CDI (mg/kg-day) =

(0-6 yrs) IR-W Ingestion Rate of Groundwater 0.78 L/day (1) CW*IR-W*EF*ED

EF Exposure Frequency 350 days/year (1) BW*AT

ED Exposure Duration 6 years (1) For vinyl chloride (9):

BW Body Weight 15 kg (1) CDI (mg/kg-day) =

AT-C Averaging Time-Cancer 25,550 days (1,3) CW*(IR-W/BW)*[ ((EF*ED)/AT) + 1 ]

AT-N Averaging Time-Noncancer 2,190 days (1,3)

Adult Tap Water CW Chemical Concentration in Groundwater See Table 3.6-3.8 mg/L CDI (mg/kg-day)* =

(18+ yrs) IR-W Ingestion Rate of Groundwater 1 L/day (8) CW*IR-W*EF*ED

EF Exposure Frequency 250 days/year (8) BW*AT

ED Exposure Duration 25 years (5) * Same for vinyl chloride

BW Body Weight 80 kg (5)

AT-C Averaging Time-Cancer 25,550 days (3,5)

AT-N Averaging Time-Noncancer 9,125 days (3,5)

Adult CW Chemical Concentration in Groundwater See Table 3.6-3.8 mg/L CDI (mg/kg-day)* =

(18+ yrs) IR-W Incidental Ingestion Rate of Groundwater 0.005 L/day (7) CW*IR-W*EF*ED

EF Exposure Frequency 10 days/year (7) BW*AT

ED Exposure Duration 1 year (4) * Same for vinyl chloride

BW Body Weight 80 kg (4)

AT-C Averaging Time-Cancer 25,550 days (3,4)

AT-N Averaging Time-Noncancer 365 days (3,4)

Dermal Absorption Resident Adult Tap Water DAevent Absorbed dose per event Calculated mg/cm2-event See Table 4.6 DAD (mg/kg-day)*=

CW Chemical Concentration in Groundwater See Table 3.6-3.8 mg/L DAevent*EV*SA*EF*ED

Kp Permeability Constant Chemical-Specific cm/hr See Table 4.5 BW*AT

t-event Lag time per event Chemical-Specific hours/event See Table 4.5 * Same for vinyl chloride

FA Fraction Absorbed Water Chemical-Specific unitless See Table 4.5

t-event Event Duration 0.71 hours/event (4,8) where DAevent=

t* Time to Reach Steady-State Calculated hour 2.4*t-event organic compounds:

B

Ratio of permeability coefficient of a

compound through the stratum corneum

relative to its permeability coefficient across

the viable epidermis Calculated unitless Kp* √(MW) / 2.6

if tevent ≤ t* : CW*2*FA*Kp*CF2*√(6*tevent*tevent/p)

MW Molecular Weight Chemical-Specific g/mol See Table 4.5

CF2 Conversion Factor 2 0.001 L/cm3 (6)

EV Event Frequency 1 events/day (1)

SA Skin Surface Area Available for Contact 20,900 cm2
(1) inorganic compounds:

EF Exposure Frequency 350 days/year (1) CW*Kp*CF2*tevent

ED Exposure Duration 20 years (1)

BW Body Weight 80 kg (1)

AT-C Averaging Time (Cancer) 25,550 days (1,3)

AT-N Averaging Time (Non-cancer) 7,300 days (1,3)

Child Tap Water DAevent Absorbed dose per event Calculated mg/cm2-event See Table 4.6 DAD (mg/kg-day)=

(0-6 yrs) CW Chemical Concentration in Groundwater See Table 3.6-3.8 mg/L DAevent*EV*SA*EF*ED

Kp Permeability Constant Chemical-Specific cm/hr See Table 4.5 BW*AT

t-event Lag time per event Chemical-Specific hours/event See Table 4.5 For vinyl chloride (9):

FA Fraction Absorbed Water Chemical-Specific unitless See Table 4.5 DAevent * EV* [ (SA*EF*ED)/(BW*AT) + (SA/BW) ]

t-event Event Duration 0.54 hours/event (4,8)

t* Time to Reach Steady-State Calculated hour 2.4*t-event

B

Ratio of permeability coefficient of a

compound through the stratum corneum

relative to its permeability coefficient across

the viable epidermis Calculated unitless Kp* √(MW) / 2.6 where DAevent=

MW Molecular Weight Chemical-Specific g/mol See Table 4.5 organic compounds:

CF2 Conversion Factor 2 0.001 L/cm3 (6)

EV Event Frequency 1 events/day (1) if tevent ≤ t* : CW*2*FA*Kp*CF2*√(6*tevent*tevent/p)

SA Skin Surface Area Available for Contact 6,378 cm2
(1)

EF Exposure Frequency 350 days/year (1)

ED Exposure Duration 6 years (1)

BW Body Weight 15 kg (1) inorganic compounds:

AT-C Averaging Time (Cancer) 25,550 days (1,3) CW*Kp*CF2*tevent

AT-N Averaging Time (Non-cancer) 2,190 days (1,3)

Former

FWENC

Facility

Surrounding

Industrial

Properties

Affected Area

Affected Area

Former

FWENC

Facility

Former

FWENC

Facility

Surrounding

Industrial

Properties

Affected Area

Surrounding

Industrial

Properties

Commercial/

Industrial

Worker

Construction

Worker/Utility

Worker

Groundwater in a

Trench

Affected Area

if tevent > t*: CW*FA*Kp*CF2*[tevent/(1+B) +

2*tevent*(1+3B+3B^2)/(1+B)^2]

if tevent > t*: CW*FA*Kp*CF2*[tevent/(1+B) +

2*tevent*(1+3B+3B^2)/(1+B)^2]

Former

FWENC

Facility

Surrounding

Industrial

Properties



Exposure Route Receptor Exposure Receptor Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Population Area Age Code Reference Model Name

Adult Tap Water DAevent Absorbed dose per event Calculated mg/cm2-event See Table 4.6 DAD (mg/kg-day)*=

(18+ yrs) CW Chemical Concentration in Groundwater See Table 3.6-3.8 mg/L DAevent*EV*SA*EF*ED

Kp Permeability Constant Chemical-Specific cm/hr See Table 4.5 BW*AT

t-event Lag time per event Chemical-Specific hours/event See Table 4.5 * Same for vinyl chloride

FA Fraction Absorbed Water Chemical-Specific unitless See Table 4.5

t-event Event Duration 0.25 hours/event (5) where DAevent=

t* Time to Reach Steady-State Calculated hour 2.4*t-event organic compounds:

B

Ratio of permeability coefficient of a

compound through the stratum corneum

relative to its permeability coefficient across

the viable epidermis Calculated unitless Kp* √(MW) / 2.6

if tevent ≤ t* : CW*2*FA*Kp*CF2*√(6*tevent*tevent/p)

MW Molecular Weight Chemical-Specific g/mol See Table 4.5

CF2 Conversion Factor 2 0.001 L/cm3 (6)

EV Event Frequency 1 events/day (5)

SA Skin Surface Area Available for Contact 2,220 cm2
(5) inorganic compounds:

EF Exposure Frequency 250 days/year (5) CW*Kp*CF2*tevent

ED Exposure Duration 25 years (2,3)

BW Body Weight 80 kg (1,3)

AT-C Averaging Time (Cancer) 25,550 days (1,3)

AT-N Averaging Time (Non-cancer) 9,125 days (1,3)

Dermal Absorption Adult DAevent Absorbed dose per event Calculated mg/cm2-event See Table 4.6 DAD (mg/kg-day)*=

(18+ yrs) CW Chemical Concentration in Groundwater See Table 3.6-3.8 mg/L DAevent*EV*SA*EF*ED

Kp Permeability Constant Chemical-Specific cm/hr See Table 4.5 BW*AT

t-event Lag time per event Chemical-Specific hours/event See Table 4.5 * Same for vinyl chloride

FA Fraction Absorbed Water Chemical-Specific unitless See Table 4.5

t-event Event Duration 4 hours/event (7) where DAevent=

t* Time to Reach Steady-State Calculated hour 2.4*t-event organic compounds:

B

Ratio of permeability coefficient of a

compound through the stratum corneum

relative to its permeability coefficient across

the viable epidermis Calculated unitless Kp* √(MW) / 2.6

if tevent ≤ t* : CW*2*FA*Kp*CF2*√(6*tevent*tevent/p)

MW Molecular Weight Chemical-Specific g/mol See Table 4.5

CF2 Conversion Factor 2 0.001 L/cm3 (6)

EV Event Frequency 1 events/day (7)

SA Skin Surface Area Available for Contact 3,527 cm2
(4,8) inorganic compounds:

EF Exposure Frequency 10 days/year (7) CW*Kp*CF2*tevent

ED Exposure Duration 1 years (4)

BW Body Weight 80 kg (1,4)

AT-C Averaging Time (Cancer) 25,550 days (3,4)

AT-N Averaging Time (Non-cancer) 365 days (3,4)

Inhalation Resident Adult CA Chemical Concentration in Air Calculated mg/m3
Modeled See Tables 3.12 to 3.14

EV Event Frequency 1 events/day (5)

ET Exposure Time 0.71 hours/event (1) EC (mg/m3) =

EF Exposure Frequency 350 days/year (1) (CA)*EV*ET*EF*ED

ED Exposure Duration 20 years (1) AT*24

Surrounding

Industrial

Properties AT-C Averaging Time-Cancer 25,550 days (1,3)

AT-N Averaging Time-Noncancer 7,300 days (1,3)

Adult CA Chemical Concentration in Bathroom Air Calculated mg/m3
Modeled See Tables 3.15 to 3.17

(18+ yrs) EV Event Frequency 1 events/day (7)

ET Exposure Time 4 hours/event (7) EC (mg/m3) =

EF Exposure Frequency 10 days/year (7) (CA)*EV*ET*EF*ED

ED Exposure Duration 1 years (4) AT*24

AT-C Averaging Time-Cancer 25,550 days (3,4)

AT-N Averaging Time-Noncancer 365 days (3,4)

Footnotes:

(1) EPA, 2014. USEPA Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors

(2) EPA, 2014. Regional Screening Level Calculator Values for the Composite Worker. Accessed July, 2014. http://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search

(3) EPA, 1989. Value for non-carcinogenic effects is based on the ED (rounded up to one full year) and the value for carcinogenic effects is based on a 70 year lifetime.

(4) EPA, 2015. Regional Screening Level Calculator Values for the Construction Worker. Accessed July, 2014. http://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search

(6) Required for proper units conversion.
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Industrial

Worker

Former

FWENC

Facility

if tevent > t*: CW*FA*Kp*CF2*[tevent/(1+B) +

2*tevent*(1+3B+3B^2)/(1+B)^2]

Surrounding

Industrial

Properties

Affected Area

Surrounding

Industrial

Properties

Former

FWENC

Facility

Indoor Air while

Showering

(7) Incidental ingestion rate for construction worker / utility worker is assumed to be 0.005 liters/day (approximately 1 teaspoon per day). Site-specific scenario for dermal and inhalation exposure to contaminants in groundwater in

a trench during construction.Values for frequency (10 days per year) and duration (4 hours per event) based on professional judgement. See text.

(5) Site-specific scenario for incidental ingestion, dermal absorption and inhalation exposure to contaminants in tap water used in work place. Values for event duration (15 minute per event) based on professional judgement.

Surface area of exposed skin equal the average suface area of adult male and adult female forearms and hands from Table 7-2 of EPA 2011. Surface area of exposed skin equal the average surface area of forearms and hands

for children ages 0-6 years from Table 7-2 of EPA 2011.

Construction

Worker/Utility

Worker

Affected Area

(8) EPA recommends an IR of 1 L/day and an EF of 250 days/year for the Commercial/Industrial Worker. This Reasonable Maximum Exposure (RME) scenario represents a future worker who has access to water (water fountains,

bathroom, lunch area, water cooler, irrigation water) within a building or structure during work hours.

(9) The CDI and DAD equations for vinyl chloride are those used in the calculation of the USEPA RSLs and only apply to the cancer endpoint. They include the sum of the prorated and unprorated terms for the child and just the

prorated (conventional) term for the adult.

Affected Area

Former

FWENC

Facility

Groundwater in a

Trench

if tevent > t*: CW*FA*Kp*CF2*[tevent/(1+B) +

2*tevent*(1+3B+3B^2)/(1+B)^2]

Affected Area



TABLE 4.3

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site, Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe: Current/Future

Medium: Soil

Exposure Medium: Sediment

Exposure Route Receptor Population Exposure Receptor Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Area Age Code Reference Model Name

Incidental Ingestion Resident Adult Sediment CS Chemical Concentration in Sediment See Table 3.9 or 3.10 mg/kg CDI (mg/kg-day) =

(Hypothetical) IR-S Ingestion Rate of Sediment 20 mg/day (5) CS*IR-S*FI*EF*ED*CF1

FI Fraction Ingested 1 unitless (4) BW*AT

EF Exposure Frequency 12 days/year (14)

ED Exposure Duration 20 years (1)

CF1 Conversion Factor 1 1.00E-06 kg/mg (2)

BW Body Weight 80 kg (1)

AT-C Averaging Time - Cancer 25,550 days (1, 3)

AT-N Averaging Time - Non-Cancer 7,300 days (1, 3)

Child Sediment CS Chemical Concentration in Sediment See Table 3.9-3.10 mg/kg CDI (mg/kg-day) =

(0 to 6 yrs) IR-S Ingestion Rate of Sediment 50 mg/day (5) CS*IR-S*FI*EF*ED*CF1

FI Fraction Ingested 1 unitless (4) BW*AT

EF Exposure Frequency 12 days/year (14)

ED Exposure Duration 6 years (1)

CF1 Conversion Factor 1 1.00E-06 kg/mg (2)

BW Body Weight 15 kg (1)

AT-C Averaging Time - Cancer 25,550 days (1, 3)

AT-N Averaging Time - Non-Cancer 2,190 days (1, 3)

Trespasser/Visitor Adolescent Sediment CS Chemical Concentration in Sediment See Table 3.9-3.10 mg/kg CDI (mg/kg-day) =

(11-<16 yrs) IR-S Ingestion Rate of Sediment 50 mg/day (5) CS*IR-S*FI*EF*ED*CF1

FI Fraction Ingested 1 unitless (4) BW*AT

Watering Run EF Exposure Frequency 12 days/year (6)

ED Exposure Duration 6 years (6)

CF1 Conversion Factor 1 1.00E-06 kg/mg (2)

BW Body Weight 56.8 kg (7)

AT-C Averaging Time - Cancer 25,550 days (3)

AT-N Averaging Time - Non-Cancer 2,190 days (3)

Construction Worker Adult Sediment CS Chemical Concentration in Sediment See Table 3.9-3.10 mg/kg CDI (mg/kg-day) =

(18+ yrs) IR-S Ingestion Rate of Sediment 330 mg/day (10) CS*IR-S*FI*EF*ED*CF1

FI Fraction Ingested 1 unitless (4) BW*AT

Watering Run EF Exposure Frequency 250 days/year (10)

ED Exposure Duration 1 year (10)

CF1 Conversion Factor 1 1.00E-06 kg/mg (2)

BW Body Weight 80 kg (10)

AT-C Averaging Time - Cancer 25,550 days (3, 10)

AT-N Averaging Time - Non-Cancer 365 days (3, 10)

Dermal Absorption Resident Adult Sediment CS Chemical Concentration in Sediment See Table 3.9-3.10 mg/kg DAD (mg/kg-day)=

(Hypothetical) CF Conversion Factor 1.00E-06 kg/mg (2) CS*CF*SA*AF*ABS-d*EV*EF*ED

SA Skin Surface Area Available for Contact 6,032 cm2 (15, 16) BW*AT

AF Soil to Skin Adherence Factor 0.07 mg/cm2-event (1)

ABS-d Dermal Absorption Factor Chemical-Specific unitless See Table 4-4

EV Event Frequency 1 event/day (8)

EF Exposure Frequency 12 days/year (14)

ED Exposure Duration 20 years (1)

BW Body Weight 80 kg (1)

AT-C Averaging Time - Cancer 25,550 days (1, 3)

AT-N Averaging Time - Non-Cancer 7,300 days (1, 3)

Child Sediment CS Chemical Concentration in Sediment See Table 3.9-3.10 mg/kg DAD (mg/kg-day)=

(0 to 6 yrs) CF Conversion Factor 1.00E-06 kg/mg (2) CS*CF*SA*AF*ABS-d*EV*EF*ED

SA
Skin Surface Area Available for Contact

2,373 cm2

(16)

BW*AT

AF Soil to Skin Adherence Factor 0.2 mg/cm2-event (1)

ABS-d Dermal Absorption Factor Chemical-Specific unitless See Table 4-4

EV Event Frequency 1 event/day (8)

EF Exposure Frequency 12 days/year (14)

ED Exposure Duration 6 years (1)

BW Body Weight 15 kg (1)

AT-C Averaging Time - Cancer 25,550 days (1, 3)

AT-N Averaging Time - Non-Cancer 2,190 days (1, 3)

Trespasser/Visitor Adolescent Sediment CS Chemical Concentration in Sediment See Table 3.9-3.10 mg/kg DAD (mg/kg-day)=

(11-<16 yrs) CF Conversion Factor 1.00E-06 kg/mg (2) CS*CF*SA*AF*ABS-d*EV*EF*ED

SA Skin Surface Area Available for Contact 3,914 cm^2 (9) BW*AT

Watering Run AF Soil to Skin Adherance Factor 0.07 mg/cm2-event (11)

ABS-d Dermal Absorption Factor Chemical-Specific unitless See Table 4.4

EV Event Frequency 1 event/day (8)

EF Exposure Frequency 12 days/year (6)

ED Exposure Duration 6 years (6)

BW Body Weight 56.8 kg (7)

AT-C Averaging Time - Cancer 25,550 days (3)

AT-N Averaging Time - Non-Cancer 2,190 days (3)

Former FWENC Facility

Former FWENC Facility

Former FWENC Facility

Former FWENC Facility

Former FWENC Facility



Exposure Route Receptor Population Exposure Receptor Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Area Age Code Reference Model Name

Dermal Absorption Construction Worker Adult Sediment CS Chemical Concentration in Sediment See Table 3.9-3.10 mg/kg DAD (mg/kg-day)=

(18+ yrs) CF Conversion Factor 1.00E-06 kg/mg (2) CS*CF*SA*AF*ABS-d*EV*EF*ED

SA Skin Surface Area Available for Contact 3,527 cm2 (15) BW*AT

Watering Run AF Soil to Skin Adherence Factor 0.3 mg/cm2-event (10)

ABS-d Dermal Absorption Factor Chemical-Specific unitless See Table 4.4

EV Event Frequency 1 event/day (8)

EF Exposure Frequency 250 days/year (10)

ED Exposure Duration 1 year (10)

BW Body Weight 80 kg (10)

AT-C Averaging Time - Cancer 25,550 days (3, 10)

AT-N Averaging Time - Non-Cancer 365 days (3, 10)

Footnotes:

(1) EPA, 2014. Regional Screening Level Calculator Values for the Child and Adult Resident. Accessed July, 2014. http://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search

(2) Required for proper units conversion.

(3) EPA, 1989. Value for non-carcinogenic effects is based on the ED (rounded up to one full year) and the value for carcinogenic effects is based on a 70 year lifetime.

(4) EPA, 1989. Risk Assessment Guidance for Superfund (RAGS): Vol I - Human Health Evaluation Manual (Part A), Section 6.6.2. Conservatively assumes all daily exposure is to contaminated sediment.

(7) EPA, 2011. Table 8-1, Recommended Values for Body Weight. Used mean for ages 11-16 years.

(8) Assumes 1 dermal exposure event per day

(9) EPA, 2011. Exposure Factors Handbook Table 7-2. Trespassers are assumed to have their face, forearms, hands, and lower legs exposed.

(10) EPA, 2014. Regional Screening Level Calculator Values for the Construction Worker. Accessed July, 2014. http://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search

(11) EPA, 2014. USEPA Regional Screening Table Users' Guide, May. Section 4.6. Soil/sediment to skin adherence factor for the recreational child aged 6 to 16 assumed.

(12) EPA, 2014. Section 4.13.1

(15) USEPA, 2014. Regional Screening Level Calculator Values for the Child and Adult Recreator. Accessed July, 2014. http://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search.

(16) EPA, 2014. USEPA Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors

(6) The site-specific assumption of trespasser exposure to sediment for 2 hours per day for 12 days each year is based data presented in Table 16-19 of EPA, 2011 or time spent in "Pool, River, or Lake." Average time spent per

day for "doers" is 121 minutes per day (i.e., 2 hours) and the average time spent per day for the general population is 4 minutes per day. At 12 events per year and 2 hours per event, the average time spent per day is 4 minutes.

(14) The site-specific assumption of residential exposure to sediment for 2 hours per day for 12 days each year is based data presented in Table 16-19 of EPA, 2011 or time spent in "Pool, River, or Lake." Average time spent per

day for "doers" is 121 minutes per day (i.e., 2 hours) and the average time spent per day for the general population is 4 minutes per day. At 12 events per year and 2 hours per event, the average time spent per day is 4 minutes.

(5) EPA, 2011. Exposure Factors Handbook. Table 5-1, Summary of Recommended Values for Daily Soil, Dust and Soil + Dust Ingestion Soil Ingestion. Used mean for general population Soil Only for age groups 1 to <6 years,

6 to <21 years, and adults.

Former FWENC Facility



TABLE 4.4

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site, Mountain Top, Luzerne County, Pennsylvania

Scenario Timeframe:Current/Future

Medium: Air (Vapor Intrusion)

Exposure Medium: Indoor Air

Exposure Route Exposure Receptor Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Area Age Code Reference Model Name

Inhalation
Adult

(18+ yrs) CA Chemical Concentration in Indoor Air Calculated mg/m3
See Table 3.11 EC (mg/m3) =

ETIA Exposure Time 8 hours/day (1) (CA)*ET*EF*ED

EF Exposure Frequency 250 days/year (1) AT*24

Affected Area ED Exposure Duration 25 years (1)

AT-C Averaging Time-Cancer 25,550 days (1,3)

AT-N Averaging Time-Noncancer 9,125 days (1,3)

Resident
Adult

(18+ yrs) CA Chemical Concentration in Indoor Air Calculated mg/m3
See Table 3.11 EC (mg/m3) =

ETIA Exposure Time 24 hours/day (2) (CA)*ET*EF*ED

EF Exposure Frequency 350 days/year (2) AT*24

Affected Area ED Exposure Duration 20 years (2)

AT-C Averaging Time-Cancer 25,550 days (2,3)

AT-N Averaging Time-Noncancer 7,300 days (2,3)

Child

(0-6 yrs) CA Chemical Concentration in Indorr Air Calculated mg/m3
See Table 3.11 EC (mg/m3) =

ETIA Exposure Time 24 hours/day (2) (CA)*EV*ET*EF*ED

EF Exposure Frequency 350 days/year (2) AT*24

ED Exposure Duration 6 years (2)

AT-C Averaging Time-Cancer 25,550 days (2,3)

AT-N Averaging Time (Non-cancer) 2,190 days (2,3)

Footnotes:

(1) EPA, 2014. Regional Screening Level Calculator Values for the Composite Worker. Accessed July, 2014. http://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search

(2) EPA, 2014. Regional Screening Level Calculator Values for the Child and Adult Resident. Accessed July, 2014. http://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search

(3) EPA, 1989. Value for non-carcinogenic effects is based on the ED (rounded up to one full year) and the value for carcinogenic effects is based on a 70 year lifetime.

Receptor

Population

Indoor Air

Indoor Air

Indoor Air

Commercial/

Industrial

Worker

Former

FWENC

Facility

Former

FWENC

Facility



COPC

Gastrointestinal

Absorption

Efficiency (%)

[a]

Dermal

Permeability

Coefficient

Kp (cm/hr)

[a]

Molecular

Weight

(g/mol)

[a]

Permeabiity

through Stratum

Corneaum

B (unitless)

[a]

Time to

Reach

Steady-

State

t* (hr)

[a]

Lag Time

Per Event

τevent

(hr/event)

[a]

Fraction

Absorbed

FA

(unitless)

[a]

Fraction of

Contaminant

Absorbed

Dermally

from Soil

(unitless)

[a, b]

1,1,1-Trichloroethane 1 0.0126 133.41 0.056 1.41 0.587 1 0.0005

1,1,2,2-Tetrachloroethane 1 0.00694 167.85 0.035 2.20 0.916 1 0.0005

1,1,2-Trichloroethane 1 0.00504 133.41 0.022 1.4 0.587 1 0.0005

1,1-Dichloroethane 1 0.00675 98.96 0.026 0.9 0.377 1 0.0005

1,1-Dichloroethene 1 0.0117 96.94 0.044 0.88 0.367 1 0.0005

1,2,4-Trichlorobenzene 1 0.0705 181.45 0.365 2.62 1.091 1 0.1

1,2-Dichloroethane 1 0.0042 98.96 0.016 0.90 0.377 1 0.0005

1,4-Dioxane 1 0.000 88.11 0.001 0.79 0.328 1 0.1

Acetone 1 0.000512 58.08 0.002 0.53 0.222 1 0.0005

Acrolein 1 0.000748 56.06 0.002 0.52 0.217 1 0.0005

Aluminum 1 0.001 26.982 0.002 0.36 0.149 1 0.01

Arsenic 1 0.001 74.922 0.003 0.66 0.276 1 0.03

Barium 0.07 0.001 137.33 0.005 1.48 0.618 1 0.01

Benzene 1 0.0149 78.11 0.051 0.69 0.288 1 0.0005

Benzo[a]anthracene 1 0.552 228.3 3.208 8.48 1.997 1 0.13

Benzo[a]pyrene 1 0.713 252.32 4.356 11.82 2.722 1 0.13

Benzo[b]fluoranthene 1 0.417 252.32 2.548 11.34 2.722 1 0.13

Benzo[k]fluoranthene 1 0.691 252.32 4.222 11.80 2.722 0.9 0.13

Bis(2-ethylhexyl)phthalate 1 1.13 390.57 8.589 72.88 16.182 0.8 0.1

Bromodichloromethane 1 0.00402 163.83 0.020 2.09 0.870 1 0.0005

Cadmium 0.025 0.001 112.41 0.004 1.08 0.448 1 0.001

Carbon tetrachloride 1 0.0163 153.82 0.078 1.83 0.764 1 0.0005

Chloroform 1 0.00683 119.38 0.029 1.18 0.490 1 0.0005

Chromium VI 0.025 0.002 52 0.006 0.49 0.206 1 0.001

cis-1,2-Dichloroethene 1 0.011 96.94 0.042 0.88 0.367 1 0.0005

Cobalt 1 0.0004 58.93 0.001 0.54 0.225 1 0.01

Copper 1 0.001 63.55 0.003 0.57 0.239 1 0.01

Cyanide 1 0.001 26.0174 0.002 0.35 0.147 1 0.01

Dibenz(a,h)anthracene 1 0.953 278.36 6.115 16.88 3.808 0.6 0.13

Ethylbenzene 1 0.0493 106.17 0.195 0.99 0.413 1 0.03

Formaldehyde 1 0.00182 30.03 0.004 0.37 0.155 1 0.0005

Indeno[1,2,3-cd]pyrene 1 1.24 276.34 7.928 16.65 3.710 0.6 0.13

Iron 1 0.001 55.85 0.003 0.52 0.216 1 0.01

Lead 1 0.0001 207.2 0.001 3.65 1.521 1 0.01

Manganese 0.04 0.001 54.94 0.003 0.51 0.214 1 0.01

Mercury 1 0.001 200.59 0.005 3.35 1.397 1 0.01

Naphthalene 1 0.0466 128.18 0.203 1.32 0.549 1 0.13

Nickel 0.04 0.0002 58.69 0.001 0.54 0.224 1 0.01

Tetrachloroethene 1 0.0334 165.83 0.165 2.14 0.892 1 0.03

Thallium 1 0.001 204.38 0.005 3.52 1.467 1 0.01

Toluene 1 0.0311 92.14 0.115 0.83 0.345 1 0.03

Trichloroethene 1 0.0116 131.39 0.051 1.37 0.572 1 0.0005

Vinyl chloride 1 0.00838 62.5 0.025 0.57 0.235 1 0.0005
Xylenes, Total 1 0.05 106.17 0.198 0.992 0.413 1 0.03

Notes:

TABLE 4.5

VALUES USED FOR DAILY INTAKE CALCULATIONS

Chemical-Specific Properties of COPCs

FWEC/Church Road TCE Site, Mountain Top, Luzerne County, Pennsylvania

(b) USEPA, 1995, Mid-Atlantic Risk Assessment - Technical Guidnace Manual - Assessing Dermal Contact with Soil; Existing Guidance. Although

USEPA, 2004 indicates VOCs would tend to be volatilized from the soil on skin and should be accounted for via inhalation routes in the combined

exposure pathway analysis, the default values recommended in Region 3 guidance were assumed.

(a) USEPA, 2015. Regional Screening Levels - Generic Tables, Chemical Specific Paramaters. http://www.epa.gov/reg3hwmd/risk/human/rb-

concentration_table/ Generic_Tables/docs/params_sl_table_run_JUNE2015.pdf.



COPC

Unit Concentration
in Water
(mg/L)

Time to Reach
Steady-State t*

(hr)

Event
Duration
tevent

(hr/event)

Absorbed dose
per event per ug/L

DAevent (mg/cm2-
event)

Event
Duration
tevent

(hr/event)

Absorbed dose
per event per ug/L

DAevent (mg/cm2-
event)

Event
Duration
tevent

(hr/event)

Absorbed dose
per event per ug/L

DAevent (mg/cm2-
event)

Event
Duration
tevent

(hr/event)

Absorbed dose
per event per ug/L

DAevent (mg/cm2-
event)

1,1,1-Trichloroethane 1.0E+00 1.41 0.25 1.33E-02 0.54 1.96E-02 0.71 2.25E-02 4.00 6.34E-02

1,1,2,2-Tetrachloroethane 1.0E+00 2.20 0.25 9.18E-03 0.54 1.35E-02 0.71 1.55E-02 4.00 4.00E-02

1,1,2-Trichloroethane 1.0E+00 1.4 0.25 5.34E-03 0.54 7.85E-03 0.71 9.00E-03 4.00 2.58E-02

1,1-Dichloroethane 1.0E+00 0.9 0.25 5.73E-03 0.54 8.41E-03 0.71 9.65E-03 4.00 3.15E-02

1,1-Dichloroethene 1.0E+00 0.88 0.25 9.80E-03 0.54 1.44E-02 0.71 1.65E-02 4.00 5.38E-02

1,2,4-Trichlorobenzene 1.0E+00 2.62 0.25 1.02E-01 0.54 1.50E-01 0.71 1.72E-01 4.00 4.13E-01

1,2-Dichloroethane 1.0E+00 0.90 0.25 3.56E-03 0.54 5.24E-03 0.71 6.00E-03 4.00 1.97E-02

1,4-Dioxane 1.0E+00 0.8 0.25 2.63E-04 0.54 3.86E-04 0.71 4.43E-04 4.00 1.54E-03

Acetone 1.0E+00 0.53 0.25 3.34E-04 0.54 5.04E-04 0.71 5.91E-04 4.00 2.27E-03

Acrolein 1.0E+00 0.52 0.25 4.81E-04 0.54 7.28E-04 0.71 8.55E-04 4.00 3.31E-03

Aluminum 1.0E+00 0.36 0.25 5.33E-04 0.54 5.40E-04 0.71 7.10E-04 4.00 4.00E-03

Arsenic 1.0E+00 0.66 0.25 7.26E-04 0.54 5.40E-04 0.71 7.10E-04 4.00 4.00E-03

Barium 1.0E+00 1.48 0.25 1.09E-03 0.54 5.40E-04 0.71 7.10E-04 4.00 4.00E-03

Benzene 1.0E+00 0.69 0.25 1.10E-02 0.54 1.62E-02 0.71 1.91E-02 4.00 6.57E-02

Benzo[a]anthracene 1.0E+00 8.48 0.25 1.08E+00 0.54 Not in EPD 0.71 Not in EPD 4.00 Not in EPD

Benzo[a]pyrene 1.0E+00 11.82 0.25 1.63E+00 0.54 Not in EPD 0.71 Not in EPD 4.00 Not in EPD

Benzo[b]fluoranthene 1.0E+00 11.34 0.25 9.51E-01 0.54 Not in EPD 0.71 Not in EPD 4.00 Not in EPD

Benzo[k]fluoranthene 1.0E+00 11.80 0.25 1.42E+00 0.54 Not in EPD 0.71 Not in EPD 4.00 Not in EPD

Bis(2-ethylhexyl)phthalate 1.0E+00 72.88 0.25 5.03E+00 0.54 Not in EPD 0.71 Not in EPD 4.00 Not in EPD

Bromodichloromethane 1.0E+00 2.09 0.25 5.18E-03 0.54 7.61E-03 0.71 8.73E-03 4.00 2.29E-02

Cadmium 1.0E+00 1.08 0.25 9.25E-04 0.54 1.44E-03 0.71 1.61E-03 4.00 4.88E-03

Carbon tetrachloride 1.0E+00 1.83 0.25 1.97E-02 0.54 2.89E-02 0.71 3.32E-02 4.00 8.73E-02

Chloroform 1.0E+00 1.18 0.25 6.61E-03 0.54 9.71E-03 0.71 1.11E-02 4.00 3.34E-02

Chromium VI 1.0E+00 0.49 0.25 1.25E-03 0.54 1.90E-03 0.71 2.24E-03 4.00 8.78E-03

cis-1,2-Dichloroethene 1.0E+00 0.88 0.25 9.21E-03 0.54 1.35E-02 0.71 1.55E-02 4.00 5.07E-02

Cobalt 1.0E+00 0.54 0.25 2.62E-04 0.54 2.16E-04 0.71 2.84E-04 4.00 1.60E-03

Copper 1.0E+00 0.57 0.25 6.75E-04 0.54 5.40E-04 0.71 7.10E-04 4.00 4.00E-03

Cyanide 1.0E+00 0.35 0.25 5.30E-04 0.54 5.40E-04 0.71 7.10E-04 4.00 4.00E-03

Dibenz(a,h)anthracene 1.0E+00 16.88 0.25 1.54E+00 0.54 Not in EPD 0.71 Not in EPD 4.00 Not in EPD

Ethylbenzene 1.0E+00 0.99 0.25 4.38E-02 0.54 6.44E-02 0.71 7.38E-02 4.00 2.13E-01

Formaldehyde 1.0E+00 0.37 0.25 9.90E-04 0.54 1.54E-03 0.71 1.85E-03 4.00 7.82E-03

Indeno[1,2,3-cd]pyrene 1.0E+00 16.65 0.25 1.98E+00 0.54 Not in EPD 0.71 Not in EPD 4.00 Not in EPD

Iron 1.0E+00 0.52 0.25 6.42E-04 0.54 5.40E-04 0.71 7.10E-04 4.00 4.00E-03

Lead 1.0E+00 3.65 0.25 1.70E-04 0.54 5.40E-05 0.71 7.10E-05 4.00 4.00E-04

Manganese 1.0E+00 0.51 0.25 6.39E-04 0.54 5.40E-04 0.71 7.10E-04 4.00 4.00E-03

Mercury 1.0E+00 3.35 0.25 1.63E-03 0.54 5.40E-04 0.71 7.10E-04 4.00 4.00E-03

Naphthalene 1.0E+00 1.32 0.25 4.77E-02 0.54 7.01E-02 0.71 8.04E-02 4.00 2.16E-01

Nickel 1.0E+00 0.54 0.25 1.31E-04 0.54 1.08E-04 0.71 1.42E-04 4.00 8.00E-04

Tetrachloroethene 1.0E+00 2.14 0.25 4.36E-02 0.54 6.41E-02 0.71 7.35E-02 4.00 1.84E-01

Thallium 1.0E+00 3.52 0.25 1.67E-03 0.54 5.40E-04 0.71 7.10E-04 4.00 4.00E-03

Toluene 1.0E+00 0.83 0.25 2.52E-02 0.54 3.71E-02 0.71 4.25E-02 4.00 1.35E-01

Trichloroethene 1.0E+00 1.37 0.25 1.21E-02 0.54 1.78E-02 0.71 2.04E-02 4.00 5.81E-02

Vinyl chloride 1.0E+00 0.57 0.25 5.62E-03 0.54 8.26E-03 0.71 9.85E-03 4.00 3.67E-02

Xylenes, Total 1.0E+00 0.99 0.25 4.44E-02 0.54 6.53E-02 0.71 7.49E-02 4.00 2.16E-01

Notes:
DAevent calculated using the following equations:

For organic compounds, if tevent<t*: DAevent = Cgw*2*FA*Kp*(6*τevent*tevent/pi)1/2

if tevent>t*: DAevent = Cgw*FA*Kp*[tevent/(1+B) + 2*τevent*(1+3B+3B2)/(1+B)2]

For inorganic compounds: DAevent = Cgw*Kp*tevent

For unit concentration shown, DAevent is the dose absorbed cm2 of exposed skin per mg/L of the COPC.

EPD = effective predictive domain of methodology used to predict dermal absorption.

Commercial Use

TABLE 4.6

VALUES USED FOR DAILY INTAKE CALCULATIONS

Dermally Absorbed Dose from Water Contact

FWEC/Church Road TCE Site, Mountain Top, Luzerne County, Pennsylvania

Domestic Use - Child Domestic Use - Adult
Trenching Construction / Utility

Worker



COPC

Molecular

Weight (g/mol)

[a]

Henry's Law

Constant H'

(dimesionless)

Diffusivity in

Air Dia (cm2/s)

Diffusivity in

Water Dw

(cm2/s)

Soil-Water

Partition

Coefficient Kd

(cm3/g)

Soil Organic

Carbon

Coefficient

(cm3/g)

Apparent

Diffusivity DA

(cm2/s)

Factor

Volatilization

from Surface

Soil VF

(m3/kg)

1,1,1-Trichloroethane 133.41 7.03E-01 6.48E-02 9.60E-06 43.89 4.89E-03 2.13E+03

1,1,2,2-Tetrachloroethane 167.85 1.50E-02 4.89E-02 9.29E-06 94.94 5.82E-05 1.95E+04

1,1,2-Trichloroethane 133.41 3.37E-02 6.69E-02 1.00E-05 60.7 2.55E-04 9.33E+03

1,1-Dichloroethane 98.96 2.30E-01 8.36E-02 1.06E-05 31.82 3.06E-03 2.69E+03

1,1-Dichloroethene 96.94 1.07E+00 8.63E-02 1.10E-05 31.82 9.96E-03 1.49E+03

1,2,4-Trichlorobenzene 181.45 5.81E-02 3.96E-02 8.40E-06 1356 1.49E-05 3.87E+04

1,2-Dichloroethane 98.96 4.82E-02 8.57E-02 1.10E-05 39.6 6.36E-04 5.91E+03

1,4-Dioxane 88.11 1.96E-04 8.74E-02 1.05E-05 2.633 8.46E-06 5.13E+04

Acetone 58.08 1.43E-03 1.06E-01 1.15E-05 2.364 7.12E-05 1.77E+04

Acrolein 56.06 4.99E-03 1.12E-01 1.22E-05 1 2.78E-04 8.94E+03

Aluminum 26.982 1500 Not Volatile Not Volatile

Arsenic 74.922 29 Not Volatile Not Volatile

Barium 137.33 41 Not Volatile Not Volatile

Benzene 78.11 2.27E-01 8.95E-02 1.03E-05 145.8 1.06E-03 4.57E+03

Benzo[a]anthracene 228.3 4.91E-04 2.61E-02 6.75E-06 176900 Not Volatile Not Volatile

Benzo[a]pyrene 252.32 1.87E-05 4.76E-02 5.56E-06 587400 Not Volatile Not Volatile

Benzo[b]fluoranthene 252.32 2.69E-05 4.76E-02 5.56E-06 599400 Not Volatile Not Volatile

Benzo[k]fluoranthene 252.32 2.39E-05 4.76E-02 5.56E-06 587400 Not Volatile Not Volatile

Bis(2-ethylhexyl)phthalate 390.57 1.10E-05 1.73E-02 4.18E-06 119600 Not Volatile Not Volatile

Bromodichloromethane 163.83 8.67E-02 5.63E-02 1.07E-05 31.82 8.46E-04 5.13E+03

Cadmium 112.41 75 Not Volatile Not Volatile

Carbon tetrachloride 153.82 1.13E+00 5.71E-02 9.78E-06 43.89 5.96E-03 1.93E+03

Chloroform 119.38 1.50E-01 7.69E-02 1.09E-05 31.82 1.93E-03 3.40E+03

Chromium 52 19 Not Volatile Not Volatile

Chromium VI 52 19 Not Volatile Not Volatile

cis-1,2-Dichloroethene 96.94 1.67E-01 8.84E-02 1.13E-05 39.6 2.13E-03 3.23E+03

Cobalt 58.93 45 Not Volatile Not Volatile

Copper 63.55 35 Not Volatile Not Volatile

Cyanide 26.0174 9.89E-01 2.11E-01 2.46E-05 9.9 1.09E-03 4.51E+03

Dibenz(a,h)anthracene 278.36 5.76E-06 4.46E-02 5.21E-06 1912000 Not Volatile Not Volatile

Ethylbenzene 106.17 3.22E-01 6.85E-02 8.46E-06 446.1 4.14E-04 7.33E+03

Formaldehyde 30.03 1.38E-05 1.67E-01 1.74E-05 1 Not Volatile Not Volatile

Indeno[1,2,3-cd]pyrene 276.34 1.42E-05 4.48E-02 5.23E-06 1951000 Not Volatile Not Volatile

Iron 55.85 25 Not Volatile Not Volatile

Lead 207.2 900 Not Volatile Not Volatile

Manganese 54.94 65 Not Volatile Not Volatile

Mercury 200.59 4.67E-01 3.07E-02 6.30E-06 52 1.46E-05 3.90E+04

Naphthalene 128.18 1.80E-02 6.05E-02 8.38E-06 1544 6.20E-06 5.99E+04

Nickel 58.69 65 Not Volatile Not Volatile

Tetrachloroethene 165.83 7.24E-01 5.05E-02 9.46E-06 94.94 2.41E-03 3.04E+03

Thallium 204.38 71 Not Volatile Not Volatile

Toluene 92.14 2.71E-01 7.78E-02 9.20E-06 233.9 7.24E-04 5.54E+03

Trichloroethene 131.39 4.03E-01 6.87E-02 1.02E-05 60.7 2.73E-03 2.86E+03

Vinyl chloride 62.5 1.14E+00 1.07E-01 1.20E-05 21.73 1.46E-02 1.24E+03

Xylenes, Total 106.17 2.12E-01 6.85E-02 8.46E-06 382.9 3.17E-04 8.37E+03

Notes:

Volatilization Factor calcuated as: where Q/Cvol = 81.9 and T=9.5E8 seconds and:

For organics:

(a) USEPA, 2015. Regional Screening Levels - Generic Tables, Chemical Specific Paramaters. http://www.epa.gov/reg3hwmd/risk/human/rb-

concentration_table/ Generic_Tables/docs/params_sl_table_run_JUNE2015.pdf. COPCs with a molecular weight greater than 200 or a Henry's Law constant of

4.2E-4 (dimesionless) are considered "Not Volatile" with the exception of 1,4-Dioxane.

TABLE 4.7

VALUES USED FOR DAILY INTAKE CALCULATIONS

Chemical-Specific Volatilization Factor

FWEC/Church Road TCE Site, Mountain Top, Luzerne County, Pennsylvania



Chemical Oral RfD Oral Absorption Absorbed RfD Primary Combined RfD:Target Organ(s)

of Potential Efficiency for Dermal Target Uncertainty/Modifying

Concern Chronic Subchronic Units (1) (3) (4) Value Units Organ(s) Factors Source(s) Date(s)

(MM/YYYY)

Formaldehyde 2.0E-01 3.0E-01 mg/kg-day 1 2.0E-01 mg/kg-day Urinary, Gastrointestinal 100 IRIS May-2016

Cyanide 6.0E-04 2.0E-02 mg/kg-day 1 6.0E-04 mg/kg-day Reproductive 3000 IRIS Jun-2015

Aluminum 1.0E+00 1.0E+00 mg/kg-day 1 1.0E+00 mg/kg-day CNS 300 PPRTV Jun-2015

Arsenic 3.0E-04 3.0E-04 mg/kg-day 1 3.0E-04 mg/kg-day Skin 3 IRIS Jun-2015

Barium 2.0E-01 2.0E-01 mg/kg-day 0.07 1.4E-02 mg/kg-day Kidney 300 IRIS Jun-2015

Cadmium 1.0E-03 1.0E-03 mg/kg-day 0.025 2.5E-05 mg/kg-day Urinary 10 IRIS May-2016

Chromium VI 3.0E-03 5.0E-03 mg/kg-day 0.025 7.5E-05 mg/kg-day Gastrointestinal 300 IRIS May-2016

Cobalt 3.0E-04 3.0E-03 mg/kg-day 1 3.0E-04 mg/kg-day Blood - PPRTV Jun-2015

Copper 4.0E-02 1.0E-02 mg/kg-day 1 4.0E-02 mg/kg-day No data - HEAST Jun-2015

Iron 7.0E-01 7.0E-01 mg/kg-day 1 7.0E-01 mg/kg-day Stomach 1.5 PPRTV Jun-2015

Lead - mg/kg-day 1 mg/kg-day Reviewed; No Value - - -

Manganese 2.4E-02 2.4E-02 mg/kg-day 0.04 9.6E-04 mg/kg-day CNS 1 RSL User Guide Jun-2015

Mercury - mg/kg-day 1 mg/kg-day Reviewed; No Value - - -

Nickel 2.0E-02 2.0E-02 mg/kg-day 0.04 8.0E-04 mg/kg-day Growth 300 IRIS Jun-2015

Thallium 1.0E-05 4.0E-05 mg/kg-day 1 1.0E-05 mg/kg-day No data - Appendix PPRTV Jun-2015

Benzo[a]anthracene - mg/kg-day 1 mg/kg-day Reviewed; No Value - - -

Benzo[a]pyrene - mg/kg-day 1 mg/kg-day Reviewed; No Value - - -

Benzo[b]fluoranthene - mg/kg-day 1 mg/kg-day Reviewed; No Value - - -

Benzo[k]fluoranthene - mg/kg-day 1 mg/kg-day Reviewed; No Value - - -

Bis(2-ethylhexyl)phthalate 2.0E-02 1.0E-01 mg/kg-day 1 2.0E-02 mg/kg-day Liver 1000 IRIS Jun-2015

Dibenz(a,h)anthracene - mg/kg-day 1 mg/kg-day Reviewed; No Value - - -

Indeno[1,2,3-cd]pyrene - mg/kg-day 1 mg/kg-day Reviewed; No Value - - -

Naphthalene 2.0E-02 6.0E-01 mg/kg-day 1 2.0E-02 mg/kg-day Body weight 3000 IRIS Jun-2015

1,1,1-Trichloroethane 2.0E+00 7.0E+00 mg/kg-day 1 2.0E+00 mg/kg-day Reduced Body weight 1000 IRIS Jun-2015

1,1,2,2-Tetrachloroethane 2.0E-02 5.0E-01 mg/kg-day 1 2.0E-02 mg/kg-day Liver 1000 IRIS Jun-2015

1,1,2-Trichloroethane 4.0E-03 4.0E-03 mg/kg-day 1 4.0E-03 mg/kg-day Blood 1000 IRIS Jun-2015

1,1-Dichloroethane 2.0E-01 2.0E+00 mg/kg-day 1 2.0E-01 mg/kg-day No data - PPRTV Jun-2015

1,1-Dichloroethene 5.0E-02 9.0E-03 mg/kg-day 1 5.0E-02 mg/kg-day Liver 100 IRIS Jun-2015

1,2,4-Trichlorobenzene 1.0E-02 9.0E-02 mg/kg-day 1 1.0E-02 mg/kg-day Adrenal 1000 IRIS Jun-2015

1,2-Dichloroethane 6.0E-03 2.0E-02 mg/kg-day 1 6.0E-03 mg/kg-day No data - - Jun-2015

1,4-Dioxane 3.0E-02 5.0E-01 mg/kg-day 1 3.0E-02 mg/kg-day Liver, Kidney 300 IRIS Jun-2015

Acrolein 5.0E-04 4.0E-03 mg/kg-day 1 5.0E-04 mg/kg-day Decreased survival 100 IRIS Jun-2015

Acetone 9.0E-01 2.0E+00 mg/kg-day 1 9.0E-01 mg/kg-day Kidney 1000 IRIS Jun-2015

Benzene 4.0E-03 1.0E-02 mg/kg-day 1 4.0E-03 mg/kg-day Lymph 300 IRIS Jun-2015

Bromodichloromethane 2.0E-02 8.0E-03 mg/kg-day 1 2.0E-02 mg/kg-day Kidney 1000 IRIS Jun-2015

Carbon tetrachloride 4.0E-03 7.0E-03 mg/kg-day 1 4.0E-03 mg/kg-day Liver 1000 IRIS Jun-2015

Chloroform 1.0E-02 1.0E-01 mg/kg-day 1 1.0E-02 mg/kg-day Liver 100 IRIS Jun-2015

cis-1,2-Dichloroethene 2.0E-03 2.0E-02 mg/kg-day 1 2.0E-03 mg/kg-day Kidney 3000 IRIS Jun-2015

Ethylbenzene 1.0E-01 5.0E-02 mg/kg-day 1 1.0E-01 mg/kg-day Liver, Kidney 1000 IRIS Jun-2015

Tetrachloroethene 6.0E-03 1.0E-01 mg/kg-day 1 6.0E-03 mg/kg-day CNS 1000 IRIS Jun-2015

Toluene 8.0E-02 8.0E-01 mg/kg-day 1 8.0E-02 mg/kg-day Kidney 3000 IRIS Jun-2015

Trichloroethene 5.0E-04 5.0E-04 mg/kg-day 1 5.0E-04 mg/kg-day Immunotoxicity, Fetal 100 / 10 IRIS Jun-2015

Vinyl chloride 3.0E-03 3.0E-03 mg/kg-day 1 3.0E-03 mg/kg-day Liver 30 IRIS Jun-2015

Xylenes, Total 2.0E-01 4.0E-01 mg/kg-day 1 2.0E-01 mg/kg-day Decreased body weight, increased mortality 1000 IRIS Jun-2015

Footnotes:

(1) EPA, 2004c. Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Risk Assessment). Exhibit 4-1.

If constituent not listed, a default value of 100% was used.

(2) Absorbed RfD for Dermal = Oral RfD x Oral Absorption Efficiency for Dermal

(3) Nickel, soluble salts value used.

(4) Vanadium pentoxide value derived from IRIS value by factoring out the molecular weight of the oxide ion.

- = Not Available

Acronyms:

HEAST - Health Effects Assessment Summary Table

IRIS - Integrated Risk Information System

PPRTV - Provisional Peer Reviewed Toxicity Values

RSL - Regional Screening Level

CNS - Central Nervous System

TABLE 5.1

NON-CANCER TOXICITY DATA -- ORAL/DERMAL

Mountain Top, Luzerne County, Pennsylvania

for Dermal (2)



Chemical Inhalation RfC Primary Combined RfC : Target Organ(s)

of Potential Target Uncertainty/Modifying

Concern Chronic Subchronic Units Organ(s) Factors Source(s) Date(s)

(MM/DD/YYYY)

Formaldehyde 9.8E-03 3.7E-02 mg/m3
Nasal 100 ATSDR May-2016

Cyanide 8.0E-04 8.0E-04 mg/m3
Thyroid 3000 RSL User Guide Jun-2015

Aluminum 5.0E-03 5.0E-03 mg/m3
CNS 300 PPRTV Jun-2015

Arsenic 1.5E-05 1.5E-05 mg/m3
CNS, Heart - CalEPA Jun-2015

Barium 5.0E-04 5.0E-03 mg/m3
No data - HEAST Jun-2015

Cadmium 1.0E-05 1.0E-05 mg/m3
Urinary ATSDR May-2016

Chromium VI 1.0E-04 3.0E-04 mg/m3 Lung (Cr VI particulates) 300 IRIS May-2016

Cobalt 6.0E-06 2.0E-05 mg/m3
Respiratory - PPRTV Jun-2015

Copper - mg/m3
Reviewed; No Value - - -

Iron - mg/m3
Reviewed; No Value - - -

Lead - mg/m3
Reviewed; No Value - - -

Manganese 5.0E-05 5.0E-05 mg/m3
Brain 1000 IRIS Jun-2015

Mercury 3.0E-04 3.0E-04 mg/m3
CNS 30 IRIS Jun-2015

Nickel 9.0E-05 2.0E-04 mg/m3
Respiratory 30 ATSDR Jun-2015

Thallium - mg/m3
Reviewed; No Value - - -

Benzo[a]anthracene - mg/m3
Reviewed; No Value - - -

Benzo[a]pyrene - mg/m3
Reviewed; No Value - - -

Benzo[b]fluoranthene - mg/m3
Reviewed; No Value - - -

Benzo[k]fluoranthene - mg/m3
Reviewed; No Value - - -

Bis(2-ethylhexyl)phthalate - mg/m3
Reviewed; No Value - - -

Dibenz(a,h)anthracene - mg/m3
Reviewed; No Value - - -

Indeno[1,2,3-cd]pyrene - mg/m3
Reviewed; No Value - - -

Naphthalene 3.0E-03 3.0E-03 mg/m3
Respiratory 3000 IRIS Jun-2015

1,1,1-Trichloroethane 5.0E+00 5.0E+00 mg/m3
Liver 100 IRIS Jun-2015

1,1,2,2-Tetrachloroethane - mg/m3
Reviewed; No Value - - -

1,1,2-Trichloroethane 2.0E-04 2.0E-03 mg/m3
No data - Appendix PPRTV Jun-2015

1,1-Dichloroethane - mg/m3
Reviewed; No Value no data - -

1,1-Dichloroethene 2.0E-01 7.9E-02 mg/m3
Liver 30 IRIS Jun-2015

1,2,4-Trichlorobenzene 2.0E-03 2.0E-02 mg/m3
No data - PPRTV Jun-2015

1,2-Dichloroethane 7.0E-03 7.0E-02 mg/m3
No data no data PPRTV Jun-2015

1,4-Dioxane 3.0E-02 7.2E-01 mg/m3
Nasal 1000 IRIS Jun-2015

Acetone 3.1E+01 3.1E+01 mg/m3
Blood Forming, CNS - ATSDR Jun-2015

Acrolein 2.0E-05 9.2E-05 mg/m3
Respiratory 1000 IRIS May-2016

Benzene 3.0E-02 8.0E-02 mg/m3
Lymph 300 IRIS Jun-2015

Bromodichloromethane 2.0E-02 mg/m3
Reviewed; No Value - - -

Carbon tetrachloride 1.0E-01 1.9E-01 mg/m3
Liver 100 IRIS Jun-2015

Chloroform 9.8E-02 2.4E-01 mg/m3
Cardiovascular, Developmental Effects, Liver, CNS, Kidneys, Reproductive - ATSDR Jun-2015

cis-1,2-Dichloroethene - mg/m3
Reviewed; No Value - - -

Ethylbenzene 1.0E+00 9.0E+00 mg/m3
Developmental toxicity 300 IRIS Jun-2015

Tetrachloroethene 4.0E-02 4.0E-02 mg/m3
Neurotoxicity 1000 IRIS Jun-2015

Toluene 5.0E+00 5.0E+00 mg/m3
Neurotoxicity 10 IRIS Jun-2015

Trichloroethene 2.0E-03 2.0E-03 mg/m3
Immunotoxicity; Fetal 100 / 10 IRIS Jun-2015

Vinyl chloride 1.0E-01 7.7E-02 mg/m3
Liver 30 IRIS Jun-2015

Xylenes, Total 1.0E-01 4.0E-01 mg/m3
CNS 300 IRIS Jun-2015

Footnotes:

- = Not Available

(1) Nickel, soluble salts value used.

Acronyms:

ATSDR - Agency for Toxic Substances and Disease Registry

CalEPA - California Evironmental Protection Agency's On-line Toxicity Criteria Database. http://www.oehha.ca.gov/risk/chemicalDB/

HEAST - Health Effects Assessment Summary Table

IRIS - Integrated Risk Information System

PPRTV - Provisional Peer Reviewed Toxicity Values

RSL - Regional Screening Level

CNS - Central Nervous System

Mountain Top, Luzerne County, Pennsylvania

NON-CANCER TOXICITY DATA -- INHALATION

TABLE 5.2

(1)



TABLE 6.1

CANCER TOXICITY DATA -- ORAL/DERMAL

Chemical Oral CSF (6) (7) Oral Absorption Absorbed CSF Weight of Evidence/ Oral CSF

of Potential Efficiency for Dermal for Dermal (2) (6) (7) Cancer Guideline

Concern Value Units (1) (4) (5) Value Units Description (3) Source(s) Date(s)

(MM/DD/YYYY)

Formaldehyde (mg/kg-day)-1
1 (mg/kg-day)-1

- - -

Cyanide (mg/kg-day)-1
1 (mg/kg-day)-1

D - -

Aluminum (mg/kg-day)-1
1 (mg/kg-day)-1

- - -

Arsenic 1.5E+00 (mg/kg-day)-1
1 1.50E+00 (mg/kg-day)-1

A IRIS Jun-2015

Barium (mg/kg-day)-1
0.07 (mg/kg-day)-1

D - -

Cadmium (mg/kg-day)-1
0.025 (mg/kg-day)-1

- - -

Chromium VI 5.0E-01 (mg/kg-day)-1 0.025 2.00E+01 (mg/kg-day)-1
D New Jersey

Cobalt (mg/kg-day)-1
1 (mg/kg-day)-1

- - -

Copper (mg/kg-day)-1
1 (mg/kg-day)-1

- - -

Iron (mg/kg-day)-1
1 (mg/kg-day)-1

- - -

Lead (mg/kg-day)-1
1 (mg/kg-day)-1

B2 - -

Manganese (mg/kg-day)-1
0.04 (mg/kg-day)-1

- - -

Mercury (mg/kg-day)-1
1 (mg/kg-day)-1

D - -

Nickel (mg/kg-day)-1
0.04 (mg/kg-day)-1

- - -

Thallium (mg/kg-day)-1
1 (mg/kg-day)-1

D - -

Benzo[a]anthracene 7.3E-01 (mg/kg-day)-1
1 7.30E-01 (mg/kg-day)-1

- ECAO Jun-2015

Benzo[a]pyrene 7.3E+00 (mg/kg-day)-1
1 7.30E+00 (mg/kg-day)-1

- IRIS Jun-2015

Benzo[b]fluoranthene 7.3E-01 (mg/kg-day)-1
1 7.30E-01 (mg/kg-day)-1

- ECAO Jun-2015

Benzo[k]fluoranthene 7.3E-02 (mg/kg-day)-1
1 7.30E-02 (mg/kg-day)-1

- ECAO Jun-2015

Bis(2-ethylhexyl)phthalate 1.4E-02 (mg/kg-day)-1
1 1.40E-02 (mg/kg-day)-1

- IRIS Jun-2015

Dibenz(a,h)anthracene 7.3E+00 (mg/kg-day)-1
1 7.30E+00 (mg/kg-day)-1

- ECAO Jun-2015

Indeno[1,2,3-cd]pyrene 7.3E-01 (mg/kg-day)-1
1 7.30E-01 (mg/kg-day)-1

- ECAO Jun-2015

Naphthalene (mg/kg-day)-1
1 (mg/kg-day)-1

- - -

1,1,1-Trichloroethane (mg/kg-day)-1
1 (mg/kg-day)-1

- - -

1,1,2,2-Tetrachloroethane 2.0E-01 (mg/kg-day)-1
1 2.00E-01 (mg/kg-day)-1

C IRIS Jun-2015

1,1,2-Trichloroethane 5.7E-02 (mg/kg-day)-1
1 5.70E-02 (mg/kg-day)-1

C IRIS Jun-2015

1,1-Dichloroethane 5.7E-03 (mg/kg-day)-1
1 5.70E-03 (mg/kg-day)-1

- CalEPA Jun-2015

1,1-Dichloroethene (mg/kg-day)-1
1 (mg/kg-day)-1

- - -

1,2,4-Trichlorobenzene 2.9E-02 (mg/kg-day)-1
1 2.90E-02 (mg/kg-day)-1

D PPRTV Jun-2015

1,2-Dichloroethane 9.1E-02 (mg/kg-day)-1
1 9.10E-02 (mg/kg-day)-1

- IRIS Jun-2015

1,4-Dioxane 1.0E-01 (mg/kg-day)-1
1 1.00E-01 (mg/kg-day)-1

B2 IRIS Jun-2015

Acetone (mg/kg-day)-1
1 (mg/kg-day)-1

D - -

Acrolein (mg/kg-day)-1
1 (mg/kg-day)-1

- IRIS May-2016

Benzene 1.5E-02 to 5.5E-02 (mg/kg-day)-1
1 1.5E-02 to 5.5E-02 (mg/kg-day)-1

A IRIS Jun-2015

Bromodichloromethane 6.2E-02 (mg/kg-day)-1
1 6.20E-02 (mg/kg-day)-1

B2 IRIS Jun-2015

Carbon tetrachloride 7.0E-02 (mg/kg-day)-1
1 7.00E-02 (mg/kg-day)-1

B2 IRIS Jun-2015

Chloroform 3.1E-02 (mg/kg-day)-1
1 3.10E-02 (mg/kg-day)-1

B2 CalEPA Jun-2015

cis-1,2-Dichloroethene (mg/kg-day)-1
1 (mg/kg-day)-1

- - -

Ethylbenzene 1.1E-02 (mg/kg-day)-1
1 1.10E-02 (mg/kg-day)-1

D CalEPA Jun-2015

Tetrachloroethene 2.1E-03 (mg/kg-day)-1
1 2.10E-03 (mg/kg-day)-1

- IRIS Jun-2015

Toluene (mg/kg-day)-1
1 (mg/kg-day)-1

- - -

Trichloroethene 4.6E-02 (mg/kg-day)-1
1 4.60E-02 (mg/kg-day)-1

A IRIS Jun-2015

Vinyl chloride 1.4E-00 from birth/7.2E-01 adult (mg/kg-day)-1
1 1.4E-00 from birth/7.2E-01 adult(mg/kg-day)-1

A IRIS Jun-2015

Xylenes, Total (mg/kg-day)-1
1 (mg/kg-day)-1

D - -

Footnotes:

- = Not Available

(2) Absorbed Cancer Slope Factor for Dermal = Oral Cancer Slope Factor / Oral Absorption Efficiency for Dermal.

(3) EPA Weight of Evidence Groups:

A - Human carcinogen

B2 - Probable human carcinogen - indicates sufficient evidence in animals and

inadequate or no evidence in humans

C - Possible human carcinogen

D - Not classifiable as a human carcinogen

(5) Nickel, soluble salts value used.

(6) The upper end of the slope factor range for benzene was used in subsequent risk calculations.

Acronyms:

ATSDR - Agency for Toxic Substances and Disease Registry

CalEPA - California Evironmental Protection Agency's On-line Toxicity Criteria Database. http://www.oehha.ca.gov/risk/chemicalDB/

ECAO - Environmental Criteria Assessment Office

IRIS - Integrated Risk Information System

PPRTV - Provisional Peer Reviewed Toxicity Values

Bolded chemicals operate with a mutagenic mode of action (USEPA 2005).

AGE AGE ADAF

0-<2 10

2-<16 3

16-<30 1

Mountain Top, Luzerne County, Pennsylvania

Per the USEPA (2005), the following default age-dependant adjustment factors (ADAF) were applied to the slope factor for the COPCS with a mutagenic mode of action for the child and adolescent

receptors, as appropriate.

(1) EPA, 2004. Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Risk Assessment). Exhibit 4-1. If constituent not listed, a

default value of 100% was used.

(4) The cancer slope factor for TCE is based on three separate target tissue sites - kidney, lymphoid tissue and liver. The ADAF is only applied to the kidney portion of the CSF for trichloroethene (9.3E-

03 for oral and dermal exposures).

(7) IRIS presents "continuous lifetime exposure during adulthood" and "continuous lifetime exposure from birth" slope factors for vinyl chloride. Although vinly chloride is a mutagen, the ADAF approach

is not used. Instead, the equations for intake include the sum of the prorated and unprorated terms for the child and just the prorated (conventional) term for the adult. See Table 4.2 for intake

equations.



TABLE 6.2

CANCER TOXICITY DATA -- INHALATION

Mountain Top, Luzerne County, Pennsylvania

Chemical Unit Risk (3) (4) Weight of Evidence/ Unit Risk : Inhalation CSF

of Potential Cancer Guideline

Concern Value Units Description Source(s) Date(s)

(MM/DD/YYYY)

Formaldehyde 1.3E-05 (ug/m
3
)
-1

B1 IRIS May-2016

Cyanide (ug/m
3
)
-1

D - -

Aluminum (ug/m
3
)
-1

- - -

Arsenic 4.3E-03 (ug/m
3
)
-1

A IRIS Jun-2015

Barium (ug/m
3
)
-1

D - -

Cadmium 1.8E-03 (ug/m
3
)
-1

B1 IRIS May-2016

Chromium VI 8.4E-02 (ug/m3)-1 A See RSL User Guide

Cobalt 9.0E-03 (ug/m
3
)
-1

- PPRTV Jun-2015

Copper (ug/m
3
)
-1

- - -

Iron (ug/m
3
)
-1

- - -

Lead (ug/m
3
)
-1

- - -

Manganese (ug/m
3
)
-1

- - -

Mercury (ug/m
3
)
-1

D - -

Nickel 2.6E-04 (ug/m
3
)
-1

- CalEPA Jun-2015

Thallium (ug/m
3
)
-1

D - -

Benzo[a]anthracene 1.1E-04 (ug/m
3
)
-1

- CalEPA Jun-2015

Benzo[a]pyrene 1.1E-03 (ug/m
3
)
-1

- CalEPA Jun-2015

Benzo[b]fluoranthene 1.1E-04 (ug/m
3
)
-1

- CalEPA Jun-2015

Benzo[k]fluoranthene 1.1E-04 (ug/m3)-1
- CalEPA Jun-2015

Bis(2-ethylhexyl)phthalate 2.4E-06 (ug/m3)-1
- CalEPA Jun-2015

Dibenz(a,h)anthracene 1.2E-03 (ug/m3)-1
- CalEPA Jun-2015

Indeno[1,2,3-cd]pyrene 1.1E-04 (ug/m3)-1
- CalEPA Jun-2015

Naphthalene 3.4E-05 (ug/m3)-1
- CalEPA Jun-2015

1,1,1-Trichloroethane (ug/m3)-1
- - -

1,1,2,2-Tetrachloroethane 5.8E-05 (ug/m3)-1
- CalEPA Jun-2015

1,1,2-Trichloroethane 1.6E-05 (ug/m3)-1
C IRIS Jun-2015

1,1-Dichloroethane 1.6E-06 (ug/m3)-1
- CalEPA Jun-2015

1,1-Dichloroethene (ug/m3)-1
- - -

1,2,4-Trichlorobenzene (ug/m3)-1
D - -

1,2-Dichloroethane 2.6E-05 (ug/m3)-1
- IRIS Jun-2015

1,4-Dioxane 5.0E-06 (ug/m3)-1
B2 IRIS Jun-2015

Acetone (ug/m3)-1
D - -

Acrolein (ug/m3)-1
- IRIS May-2016

Benzene 2.2E-06 to 7.8E-06 (ug/m3)-1
A IRIS Jun-2015

Bromodichloromethane 3.7E-05 (ug/m3)-1
B2 CalEPA Jun-2015

Carbon tetrachloride 6.0E-06 (ug/m3)-1
B2 IRIS Jun-2015

Chloroform 2.3E-05 (ug/m3)-1
B2 IRIS Jun-2015

cis-1,2-Dichloroethene (ug/m3)-1
- - -

Ethylbenzene 2.5E-06 (ug/m3)-1
D CalEPA Jun-2015

Tetrachloroethene 2.6E-07 (ug/m3)-1
- IRIS Jun-2015

Toluene (ug/m3)-1
- - -

Trichloroethene 4.1E-06 (ug/m3)-1
A IRIS (2) Jun-2015

Vinyl chloride 8.8E-06 from birth / 4.4E-06 adult (ug/m3)-1
A IRIS Jun-2015

Xylenes, Total (ug/m
3)-1

D - -

Footnotes:

- = Not Available

(1) EPA Weight of Evidence Groups:

A - Human carcinogen

B2 - Probable human carcinogen - indicates sufficient evidence in animals and

inadequate or no evidence in humans

C - Possible human carcinogen

D - Not classifiable as a human carcinogen

(3) The upper end of the slope factor range for benzene was used in subsequent risk calculations.

Acronyms:

IRIS - Integrated Risk Information System

PPRTV - Provisional Peer Reviewed Toxicity Values

Bolded chemicals operate with a mutagenic mode of action (USEPA 2005).

AGE AGE ADAF

0-<2 10

2-<16 3

16-<30 1

(2) The unit risk for TCE is based on three separate target tissue sites - kidney, lymphoid tissue and liver. The ADAF is only applied to the kidney

portion of the CSF for trichloroethene. The ADAF is only applied to the kidney portion of the CSF for trichloroethene (1E-03 for inhalation exposure).

Per the USEPA (2005), the following default age-dependant adjustment factors (ADAF) were applied to the slope factor for the COPCS with a

mutagenic mode of action for the child and adolescent receptors, as appropriate.

CalEPA - California Evironmental Protection Agency's On-line Toxicity Criteria Database. http://www.oehha.ca.gov/risk/chemicalDB/

(4) IRIS presents "continuous lifetime exposure during adulthood" and "continuous lifetime exposure from birth" inhalation unit risks for vinyl chloride.

Although vinly chloride is a mutagen, the ADAF approach is not used. Instead, the equations for intake include the sum of the prorated and unprorated

terms for the child and just the prorated (conventional) term for the adult. See Table 4.2 for intake equations.



TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Resident

Receptor Age:  Adult / Child

Medium Exposure Medium Exposure Point Exposure Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Route Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units ADAF Value Units Value Units

Formaldehyde 6.24E-03 mg/L 2.7E-05 mg/kg-day - (mg/kg-day)
-1 No - 3.1E-04 mg/kg-day 2.0E-01 mg/kg-day 1.6E-03

Groundwater Groundwater Child / Ingestion Cyanide 5.62E-03 mg/L 2.4E-05 mg/kg-day - (mg/kg-day)
-1 No - 2.8E-04 mg/kg-day 6.0E-04 mg/kg-day 4.7E-01

Used as Tap Water Former FWEC Facility Aluminum 6.31E-01 mg/L 2.7E-03 mg/kg-day - (mg/kg-day)
-1 No - 3.1E-02 mg/kg-day 1.0E+00 mg/kg-day 3.1E-02

Barium 1.40E-01 mg/L 6.0E-04 mg/kg-day - (mg/kg-day)
-1 No - 7.0E-03 mg/kg-day 2.0E-01 mg/kg-day 3.5E-02

Cadmium 2.90E-03 mg/L 1.2E-05 mg/kg-day - (mg/kg-day)
-1 No - 1.4E-04 mg/kg-day 1.0E-03 mg/kg-day 1.4E-01

Chromium 6.92E-03 mg/L 3.0E-05 mg/kg-day 5.0E-01 (mg/kg-day)
-1 Yes 7.9E-05 3.5E-04 mg/kg-day 3.0E-03 mg/kg-day 1.2E-01

Cobalt 5.39E-03 mg/L 2.3E-05 mg/kg-day - (mg/kg-day)
-1 No - 2.7E-04 mg/kg-day 3.0E-04 mg/kg-day 9.0E-01

Iron 3.09E+01 mg/L 1.3E-01 mg/kg-day - (mg/kg-day)
-1 No - 1.5E+00 mg/kg-day 7.0E-01 mg/kg-day 2.2E+00

Lead 1.65E-02 mg/L 7.1E-05 mg/kg-day - (mg/kg-day)
-1 No - 8.2E-04 mg/kg-day - mg/kg-day -

Manganese 4.24E+00 mg/L 1.8E-02 mg/kg-day - (mg/kg-day)
-1 No - 2.1E-01 mg/kg-day 2.4E-02 mg/kg-day 8.8E+00

Mercury 2.30E-04 mg/L 9.8E-07 mg/kg-day - (mg/kg-day)
-1 No - 1.1E-05 mg/kg-day - mg/kg-day -

1,2,4-Trichlorobenzene 2.25E-04 mg/L 9.6E-07 mg/kg-day 2.9E-02 (mg/kg-day)
-1 No 2.8E-08 1.1E-05 mg/kg-day 1.0E-02 mg/kg-day 1.1E-03

1,1,2-Trichloroethane 3.40E-04 mg/L 1.5E-06 mg/kg-day 5.7E-02 (mg/kg-day)
-1 No 8.3E-08 1.7E-05 mg/kg-day 4.0E-03 mg/kg-day 4.2E-03

1,1-Dichloroethane 1.76E-03 mg/L 7.5E-06 mg/kg-day 5.7E-03 (mg/kg-day)
-1 No 4.3E-08 8.8E-05 mg/kg-day 2.0E-01 mg/kg-day 4.4E-04

1,1-Dichloroethene 6.18E-03 mg/L 2.6E-05 mg/kg-day - (mg/kg-day)
-1 No - 3.1E-04 mg/kg-day 5.0E-02 mg/kg-day 6.2E-03

1,2-Dichloroethane 2.10E-04 mg/L 9.0E-07 mg/kg-day 9.1E-02 (mg/kg-day)
-1 No 8.2E-08 1.0E-05 mg/kg-day 6.0E-03 mg/kg-day 1.7E-03

1,4-Dioxane 5.43E-03 mg/L 2.3E-05 mg/kg-day 1.0E-01 (mg/kg-day)
-1 No 2.3E-06 2.7E-04 mg/kg-day 3.0E-02 mg/kg-day 9.0E-03

Benzene 1.29E-04 mg/L 5.5E-07 mg/kg-day 5.5E-02 (mg/kg-day)
-1 No 3.0E-08 6.4E-06 mg/kg-day 4.0E-03 mg/kg-day 1.6E-03

Chloroform 9.63E-05 mg/L 4.1E-07 mg/kg-day 3.1E-02 (mg/kg-day)
-1 No 1.3E-08 4.8E-06 mg/kg-day 1.0E-02 mg/kg-day 4.8E-04

cis-1,2-Dichloroethene 1.42E-03 mg/L 6.0E-06 mg/kg-day - (mg/kg-day)
-1 No - 7.1E-05 mg/kg-day 2.0E-03 mg/kg-day 3.5E-02

Tetrachloroethene 1.45E-03 mg/L 6.2E-06 mg/kg-day 2.1E-03 (mg/kg-day)
-1 No 1.3E-08 7.3E-05 mg/kg-day 6.0E-03 mg/kg-day 1.2E-02

Trichloroethene 7.46E-01 mg/L 3.2E-03 mg/kg-day 4.6E-02 (mg/kg-day)
-1 Yes 2.8E-04 3.7E-02 mg/kg-day 5.0E-04 mg/kg-day 7.4E+01

Vinyl chloride 3.30E-04 mg/L 1.9E-05 mg/kg-day 1.4E+00 (mg/kg-day)
-1 See note 2.6E-05 1.6E-05 mg/kg-day 3.0E-03 mg/kg-day 5.5E-03

Exp. Route Total 3.8E-04 8.7E+01

Formaldehyde 6.24E-03 mg/L 3.4E-07 mg/kg-day - (mg/kg-day)
-1 No - 3.9E-06 mg/kg-day 2.0E-01 mg/kg-day 2.0E-05

Dermal Cyanide 5.62E-03 mg/L 1.1E-07 mg/kg-day - (mg/kg-day)
-1 No - 1.2E-06 mg/kg-day 6.0E-04 mg/kg-day 2.1E-03

Absorption Aluminum 6.31E-01 mg/L 1.2E-05 mg/kg-day - (mg/kg-day)
-1 No - 1.4E-04 mg/kg-day 1.0E+00 mg/kg-day 1.4E-04

(During Barium 1.40E-01 mg/L 2.6E-06 mg/kg-day - (mg/kg-day)
-1 No - 3.1E-05 mg/kg-day 1.4E-02 mg/kg-day 2.2E-03

Bathing) Cadmium 2.90E-03 mg/L 1.5E-07 mg/kg-day - (mg/kg-day)
-1 No - 1.7E-06 mg/kg-day 2.5E-05 mg/kg-day 6.8E-02

Chromium 6.92E-03 mg/L 4.6E-07 mg/kg-day 2.0E+01 (mg/kg-day)
-1 Yes 4.9E-05 5.4E-06 mg/kg-day 7.5E-05 mg/kg-day 7.2E-02

Cobalt 5.39E-03 mg/L 4.1E-08 mg/kg-day - (mg/kg-day)
-1 No - 4.7E-07 mg/kg-day 3.0E-04 mg/kg-day 1.6E-03

Iron 3.09E+01 mg/L 5.8E-04 mg/kg-day - (mg/kg-day)
-1 No - 6.8E-03 mg/kg-day 7.0E-01 mg/kg-day 9.7E-03

Lead 1.65E-02 mg/L 3.1E-08 mg/kg-day - (mg/kg-day)
-1 No - 3.6E-07 mg/kg-day - mg/kg-day -

Manganese 4.24E+00 mg/L 8.0E-05 mg/kg-day - (mg/kg-day)
-1 No - 9.3E-04 mg/kg-day 9.6E-04 mg/kg-day 9.7E-01

Mercury 2.30E-04 mg/L 4.3E-09 mg/kg-day - (mg/kg-day)
-1 No - 5.1E-08 mg/kg-day - mg/kg-day -

1,2,4-Trichlorobenzene 2.25E-04 mg/L 1.2E-06 mg/kg-day 2.9E-02 (mg/kg-day)
-1 No 3.4E-08 1.4E-05 mg/kg-day 1.0E-02 mg/kg-day 1.4E-03

1,2,4-Trichlorobenzene 2.25E-04 mg/L 1.2E-06 mg/kg-day 2.9E-02 (mg/kg-day)
-1 No 3.4E-08 1.4E-05 mg/kg-day 1.0E-02 mg/kg-day 1.4E-03

1,1-Dichloroethane 1.76E-03 mg/L 5.2E-07 mg/kg-day 5.7E-03 (mg/kg-day)
-1 No 2.9E-09 6.0E-06 mg/kg-day 2.0E-01 mg/kg-day 3.0E-05

1,1-Dichloroethene 6.18E-03 mg/L 3.1E-06 mg/kg-day - (mg/kg-day)
-1 No - 3.6E-05 mg/kg-day 5.0E-02 mg/kg-day 7.3E-04

1,2-Dichloroethane 2.10E-04 mg/L 3.8E-08 mg/kg-day 9.1E-02 (mg/kg-day)
-1 No 3.5E-09 4.5E-07 mg/kg-day 6.0E-03 mg/kg-day 7.5E-05

1,4-Dioxane 5.43E-03 mg/L 7.3E-08 mg/kg-day 1.0E-01 (mg/kg-day)
-1 No 7.3E-09 8.5E-07 mg/kg-day 3.0E-02 mg/kg-day 2.8E-05

Benzene 1.29E-04 mg/L 7.3E-08 mg/kg-day 5.5E-02 (mg/kg-day)
-1 No 4.0E-09 8.5E-07 mg/kg-day 4.0E-03 mg/kg-day 2.1E-04

Chloroform 9.63E-05 mg/L 3.3E-08 mg/kg-day 3.1E-02 (mg/kg-day)
-1 No 1.0E-09 3.8E-07 mg/kg-day 1.0E-02 mg/kg-day 3.8E-05

cis-1,2-Dichloroethene 1.42E-03 mg/L 6.7E-07 mg/kg-day - (mg/kg-day)
-1 No - 7.8E-06 mg/kg-day 2.0E-03 mg/kg-day 3.9E-03

Tetrachloroethene 1.45E-03 mg/L 3.3E-06 mg/kg-day 2.1E-03 (mg/kg-day)
-1 No 6.8E-09 3.8E-05 mg/kg-day 6.0E-03 mg/kg-day 6.3E-03

Trichloroethene 7.46E-01 mg/L 4.6E-04 mg/kg-day 4.6E-02 (mg/kg-day)
-1 Yes 4.0E-05 5.4E-03 mg/kg-day 5.0E-04 mg/kg-day 1.1E+01

Vinyl chloride 3.30E-04 mg/L 1.3E-06 mg/kg-day 1.4E+00 (mg/kg-day)
-1 See note 1.8E-06 1.1E-06 mg/kg-day 3.0E-03 mg/kg-day 3.7E-04

Exp. Route Total 9.1E-05 1.2E+01

Exposure Point Total 4.7E-04 9.9E+01

Medium Total 4.7E-04 9.9E+01
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TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Resident

Receptor Age:  Adult / Child

Medium Exposure Medium Exposure Point Exposure Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Route Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units ADAF Value Units Value Units

Arsenic 7.10E+00 mg/kg 4.7E-06 mg/kg-day 1.5E+00 (mg/kg-day)
-1 No 7.0E-06 5.4E-05 mg/kg-day 3.0E-04 mg/kg-day 1.8E-01

Soil All Soil MIP1 Incidental Cobalt 8.50E+00 mg/kg 9.3E-06 mg/kg-day - (mg/kg-day)
-1 No - 1.1E-04 mg/kg-day 3.0E-04 mg/kg-day 3.6E-01

(0 -15 ft bgs) Child Ingestion Iron 2.05E+04 mg/kg 2.2E-02 mg/kg-day - (mg/kg-day)
-1 No - 2.6E-01 mg/kg-day 7.0E-01 mg/kg-day 3.7E-01

Manganese 4.20E+02 mg/kg 4.6E-04 mg/kg-day - (mg/kg-day)
-1 No - 5.4E-03 mg/kg-day 2.4E-02 mg/kg-day 2.2E-01

1,1,2,2-Tetrachloroethane 4.31E+00 mg/kg 4.7E-06 mg/kg-day 2.0E-01 (mg/kg-day)
-1 No 9.4E-07 5.5E-05 mg/kg-day 2.0E-02 mg/kg-day 2.8E-03

1,1,2-Trichloroethane 2.94E+00 mg/kg 3.2E-06 mg/kg-day 5.7E-02 (mg/kg-day)
-1 No 1.8E-07 3.8E-05 mg/kg-day 4.0E-03 mg/kg-day 9.4E-03

Trichloroethene 4.10E+02 mg/kg 4.5E-04 mg/kg-day 4.6E-02 (mg/kg-day)
-1 Yes 3.9E-05 5.2E-03 mg/kg-day 5.0E-04 mg/kg-day 1.0E+01

Exp. Route Total 4.7E-05 1.2E+01

Arsenic 7.10E+00 mg/kg 5.5E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 No 8.3E-07 6.5E-06 mg/kg-day 3.0E-04 mg/kg-day 2.2E-02

Dermal Cobalt 8.50E+00 mg/kg 2.2E-07 mg/kg-day - (mg/kg-day)
-1 No - 2.6E-06 mg/kg-day 3.0E-04 mg/kg-day 8.6E-03

Absorption Iron 2.05E+04 mg/kg 5.3E-04 mg/kg-day - (mg/kg-day)
-1 No - 6.2E-03 mg/kg-day 7.0E-01 mg/kg-day 8.9E-03

Manganese 4.20E+02 mg/kg 1.1E-05 mg/kg-day - (mg/kg-day)
-1 No - 1.3E-04 mg/kg-day 9.6E-04 mg/kg-day 1.3E-01

1,1,2,2-Tetrachloroethane 4.31E+00 mg/kg 5.6E-09 mg/kg-day 2.0E-01 (mg/kg-day)
-1 No 1.1E-09 6.5E-08 mg/kg-day 2.0E-02 mg/kg-day 3.3E-06

1,1,2-Trichloroethane 2.94E+00 mg/kg 3.8E-09 mg/kg-day 5.7E-02 (mg/kg-day)
-1 No 2.2E-10 4.5E-08 mg/kg-day 4.0E-03 mg/kg-day 1.1E-05

Trichloroethene 4.10E+02 mg/kg 5.3E-07 mg/kg-day 4.6E-02 (mg/kg-day)
-1 Yes 4.6E-08 6.2E-06 mg/kg-day 5.0E-04 mg/kg-day 1.2E-02

Exp. Route Total 8.8E-07 1.8E-01

Arsenic 5.22E-09 mg/m
3 4.3E-10 mg/m

3 4.3E+00 (mg/m
3
)
-1 No 1.8E-09 5.0E-09 mg/m

3 1.5E-05 mg/m
3 3.3E-04

Inhalation Cobalt 6.25E-09 mg/m
3 5.1E-10 mg/m

3 9.0E+00 (mg/m
3
)
-1 No 4.6E-09 6.0E-09 mg/m

3 6.0E-06 mg/m
3 1.0E-03

MIP1 - Particulates Iron 1.51E-05 mg/m
3 1.2E-06 mg/m

3 - (mg/m
3
)
-1 No - 1.4E-05 mg/m

3 - mg/m
3 -

and Volatilization Manganese 3.09E-07 mg/m
3 2.5E-08 mg/m

3 - (mg/m
3
)
-1 No - 3.0E-07 mg/m

3 5.0E-05 mg/m
3 5.9E-03

1,1,2,2-Tetrachloroethane 2.21E-04 mg/m
3 1.8E-05 mg/m

3 5.8E-02 (mg/m
3
)
-1 No 1.1E-06 2.1E-04 mg/m

3 - mg/m
3 -

1,1,2-Trichloroethane 3.15E-04 mg/m
3 2.6E-05 mg/m

3 1.6E-02 (mg/m
3
)
-1 No 4.1E-07 3.0E-04 mg/m

3 2.0E-04 mg/m
3 1.5E+00

Trichloroethene 1.44E-01 mg/m
3 1.2E-02 mg/m

3 4.1E-03 (mg/m
3
)
-1 Yes 9.9E-05 1.4E-01 mg/m

3 2.0E-03 mg/m
3 6.9E+01

Exp. Route Total 1.0E-04 7.0E+01

Exposure Point Total 1.5E-04 8.2E+01
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TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Resident

Receptor Age:  Adult / Child

Medium Exposure Medium Exposure Point Exposure Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Route Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units ADAF Value Units Value Units

Cyanide 2.90E-01 mg/kg 3.2E-07 mg/kg-day - (mg/kg-day)
-1 No - 3.7E-06 mg/kg-day 6.0E-04 mg/kg-day 6.2E-03

Soil All Soil MIP2 Incidental Arsenic 6.26E+00 mg/kg 4.1E-06 mg/kg-day 1.5E+00 (mg/kg-day)
-1 No 6.2E-06 4.8E-05 mg/kg-day 3.0E-04 mg/kg-day 1.6E-01

(0 -15 ft bgs) Child Ingestion Cobalt 1.08E+01 mg/kg 1.2E-05 mg/kg-day - (mg/kg-day)
-1 No - 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.6E-01

Iron 2.13E+04 mg/kg 2.3E-02 mg/kg-day - (mg/kg-day)
-1 No - 2.7E-01 mg/kg-day 7.0E-01 mg/kg-day 3.9E-01

Manganese 7.04E+02 mg/kg 7.7E-04 mg/kg-day - (mg/kg-day)
-1 No - 9.0E-03 mg/kg-day 2.4E-02 mg/kg-day 3.8E-01

Benzo[a]anthracene 3.40E-01 mg/kg 3.7E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 1.5E-06 4.3E-06 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 8.50E-02 mg/kg 9.3E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 3.6E-06 1.1E-06 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 2.30E-01 mg/kg 2.5E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 9.8E-07 2.9E-06 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 2.70E-02 mg/kg 3.0E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 1.2E-06 3.5E-07 mg/kg-day - mg/kg-day -

Exp. Route Total 1.3E-05 1.4E+00

Cyanide 2.90E-01 mg/kg 3.8E-10 mg/kg-day - (mg/kg-day)
-1 No - 4.4E-09 mg/kg-day 6.0E-04 mg/kg-day 7.3E-06

Dermal Arsenic 6.26E+00 mg/kg 4.9E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 No 7.3E-07 5.7E-06 mg/kg-day 3.0E-04 mg/kg-day 1.9E-02

Absorption Cobalt 1.08E+01 mg/kg 2.8E-07 mg/kg-day - (mg/kg-day)
-1 No - 3.3E-06 mg/kg-day 3.0E-04 mg/kg-day 1.1E-02

Iron 2.13E+04 mg/kg 5.5E-04 mg/kg-day - (mg/kg-day)
-1 No - 6.4E-03 mg/kg-day 7.0E-01 mg/kg-day 9.2E-03

Manganese 7.04E+02 mg/kg 1.8E-05 mg/kg-day - (mg/kg-day)
-1 No - 2.1E-04 mg/kg-day 9.6E-04 mg/kg-day 2.2E-01

Benzo[a]anthracene 3.40E-01 mg/kg 1.1E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 4.5E-07 1.3E-06 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 8.50E-02 mg/kg 2.9E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 1.1E-06 3.4E-07 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 2.30E-01 mg/kg 7.8E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 3.0E-07 9.1E-07 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 2.70E-02 mg/kg 9.1E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 3.6E-07 1.1E-07 mg/kg-day - mg/kg-day -

Exp. Route Total 3.0E-06 2.6E-01

Cyanide 6.43E-05 mg/m
3 5.3E-06 mg/m

3 - (mg/m
3
)
-1 No - 6.2E-05 mg/m

3 8.0E-04 mg/m
3 7.7E-02

MIP2 - Particulates Inhalation Arsenic 4.60E-09 mg/m
3 3.8E-10 mg/m

3 4.3E+00 (mg/m
3
)
-1 No 1.6E-09 4.4E-09 mg/m

3 1.5E-05 mg/m
3 2.9E-04

and Volatilization Cobalt 7.94E-09 mg/m
3 6.5E-10 mg/m

3 9.0E+00 (mg/m
3
)
-1 No 5.9E-09 7.6E-09 mg/m

3 6.0E-06 mg/m
3 1.3E-03

Child Iron 1.56E-05 mg/m
3 1.3E-06 mg/m

3 - (mg/m
3
)
-1 No - 1.5E-05 mg/m

3 - mg/m
3 -

Manganese 5.18E-07 mg/m
3 4.3E-08 mg/m

3 - (mg/m
3
)
-1 No - 5.0E-07 mg/m

3 5.0E-05 mg/m
3 9.9E-03

Benzo[a]anthracene 2.50E-10 mg/m
3 2.1E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 Yes 1.2E-11 2.4E-10 mg/m

3 - mg/m
3 -

Benzo[a]pyrene 6.25E-11 mg/m
3 5.1E-12 mg/m

3 1.1E+00 (mg/m
3
)
-1 Yes 3.0E-11 6.0E-11 mg/m

3 - mg/m
3 -

Benzo[b]fluoranthene 1.69E-10 mg/m
3 1.4E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 Yes 8.1E-12 1.6E-10 mg/m

3 - mg/m
3 -

Dibenz(a,h)anthracene 1.99E-11 mg/m
3 1.6E-12 mg/m

3 1.2E+00 (mg/m
3
)
-1 Yes 1.0E-11 1.9E-11 mg/m

3 - mg/m
3 -

Exp. Route Total 7.6E-09 8.9E-02

Exposure Point Total 1.6E-05 1.7E+00
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TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Resident

Receptor Age:  Adult / Child

Medium Exposure Medium Exposure Point Exposure Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Route Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units ADAF Value Units Value Units

Aluminum 6.20E+03 mg/kg 6.8E-03 mg/kg-day - (mg/kg-day)
-1 No - 7.9E-02 mg/kg-day 1.0E+00 mg/kg-day 7.9E-02

Soil All Soil Former Shot Incidental Arsenic 6.66E+00 mg/kg 4.4E-06 mg/kg-day 1.5E+00 (mg/kg-day)
-1 No 6.6E-06 5.1E-05 mg/kg-day 3.0E-04 mg/kg-day 1.7E-01

(0 -15 ft bgs) Blast Area (FBSA) Ingestion Chromium VI 9.45E-01 mg/kg 1.0E-06 mg/kg-day 5.0E-01 (mg/kg-day)
-1 Yes 2.8E-06 1.2E-05 mg/kg-day 3.0E-03 mg/kg-day 4.0E-03

(cont) Child Cobalt 3.00E+01 mg/kg 3.3E-05 mg/kg-day - (mg/kg-day)
-1 No - 3.8E-04 mg/kg-day 3.0E-04 mg/kg-day 1.3E+00

Copper 3.11E+02 mg/kg 3.4E-04 mg/kg-day - (mg/kg-day)
-1 No - 4.0E-03 mg/kg-day 4.0E-02 mg/kg-day 9.9E-02

Iron 2.37E+04 mg/kg 2.6E-02 mg/kg-day - (mg/kg-day)
-1 No - 3.0E-01 mg/kg-day 7.0E-01 mg/kg-day 4.3E-01

Lead 2.71E+02 mg/kg 3.0E-04 mg/kg-day - (mg/kg-day)
-1 No - 3.5E-03 mg/kg-day - mg/kg-day -

Manganese 4.87E+02 mg/kg 5.3E-04 mg/kg-day - (mg/kg-day)
-1 No - 6.2E-03 mg/kg-day 2.4E-02 mg/kg-day 2.6E-01

Nickel 2.06E+02 mg/kg 2.3E-04 mg/kg-day - (mg/kg-day)
-1 No - 2.6E-03 mg/kg-day 2.0E-02 mg/kg-day 1.3E-01

Benzo[a]anthracene 7.56E-01 mg/kg 8.3E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 3.2E-06 9.7E-06 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 1.10E+00 mg/kg 1.2E-06 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 4.7E-05 1.4E-05 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 7.91E-01 mg/kg 8.7E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 3.4E-06 1.0E-05 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 1.39E-01 mg/kg 1.5E-07 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 5.9E-06 1.8E-06 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 4.98E-01 mg/kg 5.5E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 2.1E-06 6.4E-06 mg/kg-day - mg/kg-day -

Exp. Route Total 7.1E-05 2.5E+00

Aluminum 6.20E+03 mg/kg 1.6E-04 mg/kg-day - (mg/kg-day)
-1 No - 1.9E-03 mg/kg-day 1.0E+00 mg/kg-day 1.9E-03

Dermal Arsenic 6.66E+00 mg/kg 5.2E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 No 7.8E-07 6.1E-06 mg/kg-day 3.0E-04 mg/kg-day 2.0E-02

Absorption Chromium VI 9.45E-01 mg/kg 2.5E-08 mg/kg-day 2.0E+01 (mg/kg-day)
-1 Yes 2.6E-06 2.9E-07 mg/kg-day 7.5E-05 mg/kg-day 3.8E-03

Cobalt 3.00E+01 mg/kg 7.8E-07 mg/kg-day - (mg/kg-day)
-1 No - 9.1E-06 mg/kg-day 3.0E-04 mg/kg-day 3.0E-02

Copper 3.11E+02 mg/kg 8.1E-06 mg/kg-day - (mg/kg-day)
-1 No - 9.4E-05 mg/kg-day 4.0E-02 mg/kg-day 2.4E-03

Iron 2.37E+04 mg/kg 6.2E-04 mg/kg-day - (mg/kg-day)
-1 No - 7.2E-03 mg/kg-day 7.0E-01 mg/kg-day 1.0E-02

Lead 2.71E+02 mg/kg 7.1E-06 mg/kg-day - (mg/kg-day)
-1 No - 8.2E-05 mg/kg-day - mg/kg-day -

Manganese 4.87E+02 mg/kg 1.3E-05 mg/kg-day - (mg/kg-day)
-1 No - 1.5E-04 mg/kg-day 9.6E-04 mg/kg-day 1.5E-01

Nickel 2.06E+02 mg/kg 5.4E-06 mg/kg-day - (mg/kg-day)
-1 No - 6.3E-05 mg/kg-day 8.0E-04 mg/kg-day 7.8E-02

Benzo[a]anthracene 7.56E-01 mg/kg 2.6E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 1.0E-06 3.0E-06 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 1.10E+00 mg/kg 3.7E-07 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 1.4E-05 4.3E-06 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 7.91E-01 mg/kg 2.7E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 1.0E-06 3.1E-06 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 1.39E-01 mg/kg 4.7E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 1.8E-06 5.5E-07 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 4.98E-01 mg/kg 1.7E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 6.6E-07 2.0E-06 mg/kg-day - mg/kg-day -

Exp. Route Total 2.2E-05 3.0E-01

Aluminum 4.56E-06 mg/m
3 3.7E-07 mg/m

3 - (mg/m
3
)
-1 No - 4.4E-06 mg/m

3 5.0E-03 mg/m
3 8.7E-04

FSBA - Particulates Inhalation Arsenic 4.90E-09 mg/m
3 4.0E-10 mg/m

3 4.3E+00 (mg/m
3
)
-1 No 1.7E-09 4.7E-09 mg/m

3 1.5E-05 mg/m
3 3.1E-04

and Volatilization Chromium VI 6.95E-10 mg/m
3 5.7E-11 mg/m

3 8.4E+01 (mg/m
3
)
-1 Yes 2.6E-08 6.7E-10 mg/m

3 1.0E-04 mg/m
3 6.7E-06

Child Cobalt 2.20E-08 mg/m
3 1.8E-09 mg/m

3 9.0E+00 (mg/m
3
)
-1 No 1.6E-08 2.1E-08 mg/m

3 6.0E-06 mg/m
3 3.5E-03

Copper 2.28E-07 mg/m
3 1.9E-08 mg/m

3 - (mg/m
3
)
-1 No - 2.2E-07 mg/m

3 - mg/m
3 -

Iron 1.75E-05 mg/m
3 1.4E-06 mg/m

3 - (mg/m
3
)
-1 No - 1.7E-05 mg/m

3 - mg/m
3 -

Lead 2.00E-07 mg/m
3 1.6E-08 mg/m

3 - (mg/m
3
)
-1 No - 1.9E-07 mg/m

3 - mg/m
3 -

Manganese 3.58E-07 mg/m
3 2.9E-08 mg/m

3 - (mg/m
3
)
-1 No - 3.4E-07 mg/m

3 5.0E-05 mg/m
3 6.9E-03

Nickel 1.52E-07 mg/m
3 1.2E-08 mg/m

3 2.6E-01 (mg/m
3
)
-1 No 3.2E-09 1.5E-07 mg/m

3 9.0E-05 mg/m
3 1.6E-03

Benzo[a]pyrene 5.56E-10 mg/m
3 4.6E-11 mg/m

3 1.1E+00 (mg/m
3
)
-1 Yes 2.7E-10 5.3E-10 mg/m

3 - mg/m
3 -

Benzo[a]anthracene 8.05E-10 mg/m
3 6.6E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 Yes 3.9E-11 7.7E-10 mg/m

3 - mg/m
3 -

Benzo[b]fluoranthene 5.82E-10 mg/m
3 4.8E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 Yes 2.8E-11 5.6E-10 mg/m

3 - mg/m
3 -

Dibenz(a,h)anthracene 1.02E-10 mg/m
3 8.4E-12 mg/m

3 1.2E+00 (mg/m
3
)
-1 Yes 5.4E-11 9.8E-11 mg/m

3 - mg/m
3 -

Indeno[1,2,3-cd]pyrene 3.66E-10 mg/m
3 3.0E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 Yes 1.8E-11 3.5E-10 mg/m

3 - mg/m
3 -

Exp. Route Total 4.7E-08 1.3E-02

Exposure Point Total 9.3E-05 2.8E+00

Page 4 of 12



TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Resident

Receptor Age:  Adult / Child

Medium Exposure Medium Exposure Point Exposure Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Route Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units ADAF Value Units Value Units

Arsenic 8.40E+00 mg/kg 5.5E-06 mg/kg-day 1.5E+00 (mg/kg-day)
-1 No 8.3E-06 6.4E-05 mg/kg-day 3.0E-04 mg/kg-day 2.1E-01

Soil All Soil Expended Incidental Cobalt 3.40E+01 mg/kg 3.7E-05 mg/kg-day - (mg/kg-day)
-1 No - 4.3E-04 mg/kg-day 3.0E-04 mg/kg-day 1.4E+00

(0 -15 ft bgs) Waste Area (EWA) Ingestion Copper 3.27E+02 mg/kg 3.6E-04 mg/kg-day - (mg/kg-day)
-1 No - 4.2E-03 mg/kg-day 4.0E-02 mg/kg-day 1.0E-01

(cont) Child Iron 2.81E+04 mg/kg 3.1E-02 mg/kg-day - (mg/kg-day)
-1 No - 3.6E-01 mg/kg-day 7.0E-01 mg/kg-day 5.1E-01

Manganese 8.59E+02 mg/kg 9.4E-04 mg/kg-day - (mg/kg-day)
-1 No - 1.1E-02 mg/kg-day 2.4E-02 mg/kg-day 4.6E-01

Nickel 1.91E+02 mg/kg 2.1E-04 mg/kg-day - (mg/kg-day)
-1 No - 2.4E-03 mg/kg-day 2.0E-02 mg/kg-day 1.2E-01

Benzo[a]anthracene 2.79E-01 mg/kg 3.1E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 1.2E-06 3.6E-06 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 2.57E-01 mg/kg 2.8E-07 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 1.1E-05 3.3E-06 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 4.02E-01 mg/kg 4.4E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 1.7E-06 5.1E-06 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 4.78E-02 mg/kg 5.2E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 2.0E-06 6.1E-07 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 1.86E-01 mg/kg 2.0E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 7.9E-07 2.4E-06 mg/kg-day - mg/kg-day -

Exp. Route Total 2.5E-05 2.9E+00

Arsenic 8.40E+00 mg/kg 6.6E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 No 9.8E-07 7.6E-06 mg/kg-day 3.0E-04 mg/kg-day 2.5E-02

Dermal Cobalt 3.40E+01 mg/kg 8.8E-07 mg/kg-day - (mg/kg-day)
-1 No - 1.0E-05 mg/kg-day 3.0E-04 mg/kg-day 3.4E-02

Absorption Copper 3.27E+02 mg/kg 8.5E-06 mg/kg-day - (mg/kg-day)
-1 No - 9.9E-05 mg/kg-day 4.0E-02 mg/kg-day 2.5E-03

Iron 2.81E+04 mg/kg 7.3E-04 mg/kg-day - (mg/kg-day)
-1 No - 8.5E-03 mg/kg-day 7.0E-01 mg/kg-day 1.2E-02

Manganese 8.59E+02 mg/kg 2.2E-05 mg/kg-day - (mg/kg-day)
-1 No - 2.6E-04 mg/kg-day 9.6E-04 mg/kg-day 2.7E-01

Nickel 1.91E+02 mg/kg 5.0E-06 mg/kg-day - (mg/kg-day)
-1 No - 5.8E-05 mg/kg-day 8.0E-04 mg/kg-day 7.2E-02

Benzo[a]anthracene 2.79E-01 mg/kg 9.4E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 3.7E-07 1.1E-06 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 2.57E-01 mg/kg 8.7E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 3.4E-06 1.0E-06 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 4.02E-01 mg/kg 1.4E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 5.3E-07 1.6E-06 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 4.78E-02 mg/kg 1.6E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 6.3E-07 1.9E-07 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 1.86E-01 mg/kg 6.3E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 2.4E-07 7.3E-07 mg/kg-day - mg/kg-day -

Exp. Route Total 6.1E-06 4.2E-01

Arsenic 6.18E-09 mg/m
3 5.1E-10 mg/m

3 4.3E+00 (mg/m
3
)
-1 No 2.2E-09 5.9E-09 mg/m

3 1.5E-05 mg/m
3 4.0E-04

EWA - Particulates Inhalation Cobalt 2.50E-08 mg/m
3 2.1E-09 mg/m

3 9.0E+00 (mg/m
3
)
-1 No 1.8E-08 2.4E-08 mg/m

3 6.0E-06 mg/m
3 4.0E-03

and Volatilization Copper 2.41E-07 mg/m
3 2.0E-08 mg/m

3 - (mg/m
3
)
-1 No - 2.3E-07 mg/m

3 - mg/m
3 -

Child Iron 2.07E-05 mg/m
3 1.7E-06 mg/m

3 - (mg/m
3
)
-1 No - 2.0E-05 mg/m

3 - mg/m
3 -

Manganese 6.31E-07 mg/m
3 5.2E-08 mg/m

3 - (mg/m
3
)
-1 No - 6.1E-07 mg/m

3 5.0E-05 mg/m
3 1.2E-02

Nickel 1.40E-07 mg/m
3 1.2E-08 mg/m

3 2.6E-01 (mg/m
3
)
-1 No 3.0E-09 1.3E-07 mg/m

3 9.0E-05 mg/m
3 1.5E-03

Benzo[a]anthracene 2.05E-10 mg/m
3 1.7E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 Yes 9.9E-12 2.0E-10 mg/m

3 - mg/m
3 -

Benzo[a]pyrene 1.89E-10 mg/m
3 1.6E-11 mg/m

3 1.1E+00 (mg/m
3
)
-1 Yes 9.1E-11 1.8E-10 mg/m

3 - mg/m
3 -

Benzo[b]fluoranthene 2.96E-10 mg/m
3 2.4E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 Yes 1.4E-11 2.8E-10 mg/m

3 - mg/m
3 -

Dibenz(a,h)anthracene 3.51E-11 mg/m
3 2.9E-12 mg/m

3 1.2E+00 (mg/m
3
)
-1 Yes 1.8E-11 3.4E-11 mg/m

3 - mg/m
3 -

Indeno[1,2,3-cd]pyrene 1.37E-10 mg/m
3 1.1E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 Yes 6.6E-12 1.3E-10 mg/m

3 - mg/m
3 -

Exp. Route Total 2.4E-08 1.8E-02

Exposure Point Total 3.1E-05 3.3E+00

     Exposure Medium Total - Average for All Areas 7.2E-05 2.2E+01

Medium Total 7.2E-05 2.2E+01
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TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Resident

Receptor Age:  Adult / Child

Medium Exposure Medium Exposure Point Exposure Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Route Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units ADAF Value Units Value Units

Sediment Retention Incidental Arsenic 7.76E+00 mg/kg 4.4E-08 mg/kg-day 1.5E+00 (mg/kg-day)
-1 No 6.6E-08 5.1E-07 mg/kg-day 3.0E-04 mg/kg-day 1.7E-03

Sediment Pond Ingestion Manganese 2.00E+03 mg/kg 1.9E-05 mg/kg-day - (mg/kg-day)
-1 No - 2.2E-04 mg/kg-day 2.4E-02 mg/kg-day 9.1E-03

Child Benzo[a]anthracene 1.15E+02 mg/kg 1.1E-06 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 4.2E-06 1.3E-05 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 8.99E+01 mg/kg 8.4E-07 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 3.3E-05 9.9E-06 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 1.10E+02 mg/kg 1.0E-06 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 4.0E-06 1.2E-05 mg/kg-day - mg/kg-day -

Benzo[k]fluoranthene 5.10E+01 mg/kg 4.8E-07 mg/kg-day 7.3E-02 (mg/kg-day)
-1 Yes 1.9E-07 5.6E-06 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 3.20E+01 mg/kg 3.0E-07 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 1.2E-05 3.5E-06 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 5.43E+01 mg/kg 5.1E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 2.0E-06 6.0E-06 mg/kg-day - mg/kg-day -

Exp. Route Total 5.5E-05 1.1E-02

Dermal Arsenic 7.76E+00 mg/kg 2.1E-08 mg/kg-day 1.5E+00 (mg/kg-day)
-1 No 3.1E-08 2.4E-07 mg/kg-day 3.0E-04 mg/kg-day 8.1E-04

Absorption Manganese 2.00E+03 mg/kg 1.8E-06 mg/kg-day - (mg/kg-day)
-1 No - 2.1E-05 mg/kg-day 9.6E-04 mg/kg-day 2.2E-02

Benzo[a]anthracene 1.15E+02 mg/kg 1.3E-06 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 5.2E-06 1.6E-05 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 8.99E+01 mg/kg 1.0E-06 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 4.1E-05 1.2E-05 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 1.10E+02 mg/kg 1.3E-06 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 5.0E-06 1.5E-05 mg/kg-day - mg/kg-day -

Benzo[k]fluoranthene 5.10E+01 mg/kg 5.9E-07 mg/kg-day 7.3E-02 (mg/kg-day)
-1 Yes 2.3E-07 6.9E-06 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 3.20E+01 mg/kg 3.7E-07 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 1.4E-05 4.3E-06 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 5.43E+01 mg/kg 6.3E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 2.5E-06 7.3E-06 mg/kg-day - mg/kg-day -

Exp. Route Total 6.8E-05 2.2E-02

Exposure Point Total 1.2E-04 3.3E-02

Exposure Medium Total 1.2E-04 3.3E-02

Medium Total 1.2E-04 3.3E-02

1,1,1-Trichloroethane 4.21E+01 mg/m
3 3.5E+00 mg/m

3 - (mg/m
3
)
-1 No - 4.0E+01 mg/m

3 5.0E+00 mg/m
3 8.1E+00

Groundwater Vapor Indoor Air Inhalation 1,1,2-Trichloroethane 3.93E-02 mg/m
3 3.2E-03 mg/m

3 1.6E-02 (mg/m
3
)
-1 No 5.2E-05 3.8E-02 mg/m

3 2.0E-04 mg/m
3 1.9E+02

Intrusion Child 1,1-Dichloroethane 2.88E+00 mg/m
3 2.4E-01 mg/m

3 1.6E-03 (mg/m
3
)
-1 No 3.8E-04 2.8E+00 mg/m

3 - mg/m
3 -

from Groundwater Former FWEC Facility 1,1-Dichloroethene 6.19E+00 mg/m
3 5.1E-01 mg/m

3 - (mg/m
3
)
-1 No - 5.9E+00 mg/m

3 2.0E-01 mg/m
3 3.0E+01

MIP Area 2 Mercury 9.81E-04 mg/m
3 8.1E-05 mg/m

3 - (mg/m
3
)
-1 No - 9.4E-04 mg/m

3 3.0E-04 mg/m
3 3.1E+00

Naphthalene 2.10E-02 mg/m
3 1.7E-03 mg/m

3 3.4E-02 (mg/m
3
)
-1 No 5.9E-05 2.0E-02 mg/m

3 3.0E-03 mg/m
3 6.7E+00

Ethylbenzene 4.21E-02 mg/m
3 3.5E-03 mg/m

3 2.5E-03 (mg/m
3
)
-1 No 8.7E-06 4.0E-02 mg/m

3 1.0E+00 mg/m
3 4.0E-02

Tetrachloroethene 6.41E-02 mg/m
3 5.3E-03 mg/m

3 2.6E-04 (mg/m
3
)
-1 No 1.4E-06 6.1E-02 mg/m

3 4.0E-02 mg/m
3 1.5E+00

Trichloroethene 6.64E-02 mg/m
3 5.5E-03 mg/m

3 4.1E-03 (mg/m
3
)
-1 Yes 4.6E-05 6.4E-02 mg/m

3 2.0E-03 mg/m
3 3.2E+01

Xylenes, Total 2.97E-01 mg/m
3 2.4E-02 mg/m

3 - (mg/m
3
)
-1 No - 2.8E-01 mg/m

3 1.0E-01 mg/m
3 2.8E+00

Exp. Route Total 5.4E-04 2.7E+02

Exposure Point Total 5.4E-04 2.7E+02

Exposure Medium Total 5.4E-04 2.7E+02

Medium Total 5.4E-04 2.7E+02

Total of Receptor Risks Across All Media  1.2E-03 Total of Receptor Hazards Across All Media  3.9E+02
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TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Resident

Receptor Age:  Adult / Child

Medium Exposure Medium Exposure Point Exposure Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Route Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units ADAF Value Units Value Units

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units ADAF Value Units Value Units

Formaldehyde 6.24E-03 mg/L 5.3E-05 mg/kg-day - (mg/kg-day)
-1 No - 1.9E-04 mg/kg-day 2.0E-01 mg/kg-day 9.4E-04

Groundwater Groundwater Adult / Ingestion Cyanide 5.62E-03 mg/L 4.8E-05 mg/kg-day - (mg/kg-day)
-1 No - 1.7E-04 mg/kg-day 6.0E-04 mg/kg-day 2.8E-01

Used as Tap Water Former FWEC Facility Aluminum 6.31E-01 mg/L 5.4E-03 mg/kg-day - (mg/kg-day)
-1 No - 1.9E-02 mg/kg-day 1.0E+00 mg/kg-day 1.9E-02

Barium 1.40E-01 mg/L 1.2E-03 mg/kg-day - (mg/kg-day)
-1 No - 4.2E-03 mg/kg-day 2.0E-01 mg/kg-day 2.1E-02

Cadmium 2.90E-03 mg/L 2.5E-05 mg/kg-day - (mg/kg-day)
-1 No - 8.7E-05 mg/kg-day 1.0E-03 mg/kg-day 8.7E-02

Chromium 6.92E-03 mg/L 5.9E-05 mg/kg-day 5.0E-01 (mg/kg-day)
-1 Yes 5.9E-05 2.1E-04 mg/kg-day 3.0E-03 mg/kg-day 6.9E-02

Cobalt 5.39E-03 mg/L 4.6E-05 mg/kg-day - (mg/kg-day)
-1 No - 1.6E-04 mg/kg-day 3.0E-04 mg/kg-day 5.4E-01

Iron 3.09E+01 mg/L 2.6E-01 mg/kg-day - (mg/kg-day)
-1 No - 9.3E-01 mg/kg-day 7.0E-01 mg/kg-day 1.3E+00

Lead 1.65E-02 mg/L 1.4E-04 mg/kg-day - (mg/kg-day)
-1 No - 4.9E-04 mg/kg-day - mg/kg-day -

Manganese 4.24E+00 mg/L 3.6E-02 mg/kg-day - (mg/kg-day)
-1 No - 1.3E-01 mg/kg-day 2.4E-02 mg/kg-day 5.3E+00

Mercury 2.30E-04 mg/L 2.0E-06 mg/kg-day - (mg/kg-day)
-1 No - 6.9E-06 mg/kg-day - mg/kg-day -

1,2,4-Trichlorobenzene 2.25E-04 mg/L 1.9E-06 mg/kg-day 2.9E-02 (mg/kg-day)
-1 No 5.6E-08 6.7E-06 mg/kg-day 1.0E-02 mg/kg-day 6.7E-04

1,1,2-Trichloroethane 3.40E-04 mg/L 2.9E-06 mg/kg-day 5.7E-02 (mg/kg-day)
-1 No 1.7E-07 1.0E-05 mg/kg-day 4.0E-03 mg/kg-day 2.5E-03

1,1-Dichloroethane 1.76E-03 mg/L 1.5E-05 mg/kg-day 5.7E-03 (mg/kg-day)
-1 No 8.6E-08 5.3E-05 mg/kg-day 2.0E-01 mg/kg-day 2.6E-04

1,1-Dichloroethene 6.18E-03 mg/L 5.3E-05 mg/kg-day - (mg/kg-day)
-1 No - 1.9E-04 mg/kg-day 5.0E-02 mg/kg-day 3.7E-03

1,2-Dichloroethane 2.10E-04 mg/L 1.8E-06 mg/kg-day 9.1E-02 (mg/kg-day)
-1 No 1.6E-07 6.3E-06 mg/kg-day 6.0E-03 mg/kg-day 1.0E-03

1,4-Dioxane 5.43E-03 mg/L 4.6E-05 mg/kg-day 1.0E-01 (mg/kg-day)
-1 No 4.6E-06 1.6E-04 mg/kg-day 3.0E-02 mg/kg-day 5.4E-03

Benzene 1.29E-04 mg/L 1.1E-06 mg/kg-day 5.5E-02 (mg/kg-day)
-1 No 6.1E-08 3.9E-06 mg/kg-day 4.0E-03 mg/kg-day 9.7E-04

Chloroform 9.63E-05 mg/L 8.2E-07 mg/kg-day 3.1E-02 (mg/kg-day)
-1 No 2.6E-08 2.9E-06 mg/kg-day 1.0E-02 mg/kg-day 2.9E-04

cis-1,2-Dichloroethene 1.42E-03 mg/L 1.2E-05 mg/kg-day - (mg/kg-day)
-1 No - 4.2E-05 mg/kg-day 2.0E-03 mg/kg-day 2.1E-02

Tetrachloroethene 1.45E-03 mg/L 1.2E-05 mg/kg-day 2.1E-03 (mg/kg-day)
-1 No 2.6E-08 4.4E-05 mg/kg-day 6.0E-03 mg/kg-day 7.3E-03

Trichloroethene 7.46E-01 mg/L 6.4E-03 mg/kg-day 4.6E-02 (mg/kg-day)
-1 Yes 3.6E-04 2.2E-02 mg/kg-day 5.0E-04 mg/kg-day 4.5E+01

Vinyl chloride 3.30E-04 mg/L 2.8E-06 mg/kg-day 7.2E-01 (mg/kg-day)
-1 See note 2.0E-06 9.9E-06 mg/kg-day 3.0E-03 mg/kg-day 3.3E-03

Exp. Route Total 4.2E-04 5.2E+01

Formaldehyde 6.24E-03 mg/L 8.3E-07 mg/kg-day - (mg/kg-day)
-1 No - 2.9E-06 mg/kg-day 2.0E-01 mg/kg-day 1.4E-05

Dermal Cyanide 5.62E-03 mg/L 2.9E-07 mg/kg-day - (mg/kg-day)
-1 No - 1.0E-06 mg/kg-day 6.0E-04 mg/kg-day 1.7E-03

Absorption Aluminum 6.31E-01 mg/L 3.2E-05 mg/kg-day - (mg/kg-day)-1 No - 1.1E-04 mg/kg-day 1.0E+00 mg/kg-day 1.1E-04

(During Barium 1.40E-01 mg/L 7.1E-06 mg/kg-day - (mg/kg-day)-1 No - 2.5E-05 mg/kg-day 1.4E-02 mg/kg-day 1.8E-03

Showering) Cadmium 2.90E-03 mg/L 3.3E-07 mg/kg-day - (mg/kg-day)-1 No - 1.2E-06 mg/kg-day 2.5E-05 mg/kg-day 4.7E-02

Chromium 6.92E-03 mg/L 1.1E-06 mg/kg-day 2.0E+01 (mg/kg-day)-1 Yes 4.4E-05 3.9E-06 mg/kg-day 7.5E-05 mg/kg-day 5.2E-02

Cobalt 5.39E-03 mg/L 1.1E-07 mg/kg-day - (mg/kg-day)-1 No - 3.8E-07 mg/kg-day 3.0E-04 mg/kg-day 1.3E-03

Iron 3.09E+01 mg/L 1.6E-03 mg/kg-day - (mg/kg-day)-1 No - 5.5E-03 mg/kg-day 7.0E-01 mg/kg-day 7.8E-03

Lead 1.65E-02 mg/L 8.4E-08 mg/kg-day - (mg/kg-day)-1 No - 2.9E-07 mg/kg-day - mg/kg-day -

Manganese 4.24E+00 mg/L 2.2E-04 mg/kg-day - (mg/kg-day)-1 No - 7.5E-04 mg/kg-day 9.6E-04 mg/kg-day 7.9E-01

Mercury 2.30E-04 mg/L 1.2E-08 mg/kg-day - (mg/kg-day)
-1 No - 4.1E-08 mg/kg-day - mg/kg-day -

1,2,4-Trichlorobenzene 2.25E-04 mg/L 2.8E-06 mg/kg-day 2.9E-02 (mg/kg-day)
-1 No 8.0E-08 9.7E-06 mg/kg-day 1.0E-02 mg/kg-day 9.7E-04

1,1,2-Trichloroethane 3.40E-04 mg/L 2.2E-07 mg/kg-day 5.7E-02 (mg/kg-day)
-1 No 1.2E-08 7.7E-07 mg/kg-day 4.0E-03 mg/kg-day 1.9E-04

1,1-Dichloroethane 1.76E-03 mg/L 1.2E-06 mg/kg-day 5.7E-03 (mg/kg-day)
-1 No 6.9E-09 4.2E-06 mg/kg-day 2.0E-01 mg/kg-day 2.1E-05

1,1-Dichloroethene 6.18E-03 mg/L 7.3E-06 mg/kg-day - (mg/kg-day)
-1 No - 2.6E-05 mg/kg-day 5.0E-02 mg/kg-day 5.1E-04

1,2-Dichloroethane 2.10E-04 mg/L 9.0E-08 mg/kg-day 9.1E-02 (mg/kg-day)
-1 No 8.2E-09 3.2E-07 mg/kg-day 6.0E-03 mg/kg-day 5.3E-05

1,4-Dioxane 5.43E-03 mg/L 1.7E-07 mg/kg-day 1.0E-01 (mg/kg-day)
-1 No 1.7E-08 6.0E-07 mg/kg-day 3.0E-02 mg/kg-day 2.0E-05

Benzene 1.29E-04 mg/L 1.8E-07 mg/kg-day 5.5E-02 (mg/kg-day)
-1 No 9.7E-09 6.2E-07 mg/kg-day 4.0E-03 mg/kg-day 1.5E-04

Chloroform 9.63E-05 mg/L 7.7E-08 mg/kg-day 3.1E-02 (mg/kg-day)
-1 No 2.4E-09 2.7E-07 mg/kg-day 1.0E-02 mg/kg-day 2.7E-05

cis-1,2-Dichloroethene 1.42E-03 mg/L 1.6E-06 mg/kg-day - (mg/kg-day)
-1 No - 5.5E-06 mg/kg-day 2.0E-03 mg/kg-day 2.8E-03

Tetrachloroethene 1.45E-03 mg/L 7.6E-06 mg/kg-day 2.1E-03 (mg/kg-day)
-1 No 1.6E-08 2.7E-05 mg/kg-day 6.0E-03 mg/kg-day 4.5E-03

Trichloroethene 7.46E-01 mg/L 1.1E-03 mg/kg-day 4.6E-02 (mg/kg-day)
-1 Yes 6.1E-05 3.8E-03 mg/kg-day 5.0E-04 mg/kg-day 7.6E+00

Vinyl chloride 3.30E-04 mg/L 2.3E-07 mg/kg-day 7.2E-01 (mg/kg-day)
-1 See note 1.7E-07 8.1E-07 mg/kg-day 3.0E-03 mg/kg-day 2.7E-04

Exp. Route Total 1.1E-04 8.5E+00
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TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Resident

Receptor Age:  Adult / Child

Medium Exposure Medium Exposure Point Exposure Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Route Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units ADAF Value Units Value Units

Formaldehyde 1.35E-04 mg/m
3 1.1E-06 mg/m

3 1.3E-02 (mg/m
3
)
-1 No 1.4E-08 3.8E-06 mg/m

3 9.8E-03 mg/m
3 3.9E-04

Groundwater Groundwater Adult / Inhalation Cyanide 5.69E-02 mg/m
3 4.6E-04 mg/m

3 - (mg/m
3
)
-1 No - 1.6E-03 mg/m

3 8.0E-04 mg/m
3 2.0E+00

Used as Tap Water Former FWEC Facility (During Aluminum - mg/m
3 - mg/m

3 - (mg/m
3
)
-1 No - - mg/m

3 5.0E-03 mg/m
3 -

(cont) Showering) Barium - mg/m
3 - mg/m

3 - (mg/m
3
)
-1 No - - mg/m

3 5.0E-04 mg/m
3 -

Cadmium - mg/m
3 - mg/m

3 1.8E+00 (mg/m
3
)
-1 No - - mg/m

3 1.0E-05 mg/m
3 -

Chromium - mg/m
3 - mg/m

3 8.4E+01 (mg/m
3
)
-1 Yes - - mg/m

3 1.0E-04 mg/m
3 -

Cobalt - mg/m
3 - mg/m

3 9.0E+00 (mg/m
3
)
-1 No - - mg/m

3 6.0E-06 mg/m
3 -

Iron - mg/m
3 - mg/m

3 - (mg/m
3
)
-1 No - - mg/m

3 - mg/m
3 -

Lead - mg/m
3 - mg/m

3 - (mg/m
3
)
-1 No - - mg/m

3 - mg/m
3 -

Manganese - mg/m
3 - mg/m

3 - (mg/m
3
)
-1 No - - mg/m

3 5.0E-05 mg/m
3 -

Mercury 1.12E-03 mg/m
3 9.1E-06 mg/m

3 - (mg/m
3
)
-1 No - 3.2E-05 mg/m

3 3.0E-04 mg/m
3 1.1E-01

1,2,4-Trichlorobenzene 1.04E-03 mg/m
3 8.5E-06 mg/m

3 - (mg/m
3
)
-1 No - 3.0E-05 mg/m

3 2.0E-03 mg/m
3 1.5E-02

1,1,2-Trichloroethane 1.64E-03 mg/m
3 1.3E-05 mg/m

3 1.6E-02 (mg/m
3
)
-1 No 2.1E-07 4.7E-05 mg/m

3 2.0E-04 mg/m
3 2.3E-01

1,1-Dichloroethane 1.13E-05 mg/m
3 9.2E-08 mg/m

3 1.6E-03 (mg/m
3
)
-1 No 1.5E-10 3.2E-07 mg/m

3 - mg/m
3 -

1,1-Dichloroethene 4.12E-05 mg/m
3 3.3E-07 mg/m

3 - (mg/m
3
)
-1 No - 1.2E-06 mg/m

3 2.0E-01 mg/m
3 5.8E-06

1,2-Dichloroethane 1.21E-03 mg/m
3 9.8E-06 mg/m

3 2.6E-02 (mg/m
3
)
-1 No 2.6E-07 3.4E-05 mg/m

3 7.0E-03 mg/m
3 4.9E-03

1,4-Dioxane 9.55E-07 mg/m
3 7.7E-09 mg/m

3 5.0E-03 (mg/m
3
)
-1 No 3.9E-11 2.7E-08 mg/m

3 3.0E-02 mg/m
3 9.0E-07

Benzene 9.07E-07 mg/m
3 7.4E-09 mg/m

3 7.8E-03 (mg/m
3
)
-1 No 5.7E-11 2.6E-08 mg/m

3 3.0E-02 mg/m
3 8.6E-07

Chloroform 5.70E-07 mg/m
3 4.6E-09 mg/m

3 2.3E-02 (mg/m
3
)
-1 No 1.1E-10 1.6E-08 mg/m

3 9.8E-02 mg/m
3 1.6E-07

cis-1,2-Dichloroethene 9.10E-06 mg/m
3 7.4E-08 mg/m

3 - (mg/m
3
)
-1 No - 2.6E-07 mg/m

3 - mg/m
3 -

Tetrachloroethene 7.88E-06 mg/m
3 6.4E-08 mg/m

3 2.6E-04 (mg/m
3
)
-1 No 1.7E-11 2.2E-07 mg/m

3 4.0E-02 mg/m
3 5.6E-06

Trichloroethene 4.39E-03 mg/m
3 3.6E-05 mg/m

3 4.1E-03 (mg/m
3
)
-1 Yes 1.2E-06 1.2E-04 mg/m

3 2.0E-03 mg/m
3 6.2E-02

Vinyl chloride 2.57E-03 mg/m
3 2.1E-05 mg/m

3 4.4E-03 (mg/m
3
)
-1 See note 9.2E-08 7.3E-05 mg/m

3 1.0E-01 mg/m
3 7.3E-04

Exp. Route Total 1.7E-06 2.4E+00

Exposure Point Total 5.3E-04 6.3E+01

Exposure Medium Total 5.3E-04 6.3E+01

Medium Total 5.3E-04 6.3E+01

Arsenic 7.10E+00 mg/kg 1.5E-06 mg/kg-day 1.5E+00 (mg/kg-day)
-1 No 2.2E-06 5.1E-06 mg/kg-day 3.0E-04 mg/kg-day 1.7E-02

Soil All Soil MIP1 Incidental Cobalt 8.50E+00 mg/kg 2.9E-06 mg/kg-day - (mg/kg-day)
-1 No - 1.0E-05 mg/kg-day 3.0E-04 mg/kg-day 3.4E-02

(0 -15 ft bgs) Adult Ingestion Iron 2.05E+04 mg/kg 7.0E-03 mg/kg-day - (mg/kg-day)
-1 No - 2.4E-02 mg/kg-day 7.0E-01 mg/kg-day 3.5E-02

Manganese 4.20E+02 mg/kg 1.4E-04 mg/kg-day - (mg/kg-day)
-1 No - 5.0E-04 mg/kg-day 2.4E-02 mg/kg-day 2.1E-02

1,1,2,2-Tetrachloroethane 4.31E+00 mg/kg 1.5E-06 mg/kg-day 2.0E-01 (mg/kg-day)
-1 No 3.0E-07 5.1E-06 mg/kg-day 2.0E-02 mg/kg-day 2.6E-04

1,1,2-Trichloroethane 2.94E+00 mg/kg 1.0E-06 mg/kg-day 5.7E-02 (mg/kg-day)
-1 No 5.7E-08 3.5E-06 mg/kg-day 4.0E-03 mg/kg-day 8.8E-04

Trichloroethene 4.10E+02 mg/kg 1.4E-04 mg/kg-day 4.6E-02 (mg/kg-day)
-1 Yes 7.8E-06 4.9E-04 mg/kg-day 5.0E-04 mg/kg-day 9.8E-01

Exp. Route Total 1.0E-05 1.1E+00

Arsenic 7.10E+00 mg/kg 3.1E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 No 4.6E-07 1.1E-06 mg/kg-day 3.0E-04 mg/kg-day 3.6E-03

Dermal Cobalt 8.50E+00 mg/kg 1.2E-07 mg/kg-day - (mg/kg-day)
-1 No - 4.3E-07 mg/kg-day 3.0E-04 mg/kg-day 1.4E-03

Absorption Iron 2.05E+04 mg/kg 3.0E-04 mg/kg-day - (mg/kg-day)
-1 No - 1.0E-03 mg/kg-day 7.0E-01 mg/kg-day 1.5E-03

Manganese 4.20E+02 mg/kg 6.1E-06 mg/kg-day - (mg/kg-day)
-1 No - 2.1E-05 mg/kg-day 9.6E-04 mg/kg-day 2.2E-02

1,1,2,2-Tetrachloroethane 4.31E+00 mg/kg 3.1E-09 mg/kg-day 2.0E-01 (mg/kg-day)
-1 No 6.2E-10 1.1E-08 mg/kg-day 2.0E-02 mg/kg-day 5.5E-07

1,1,2-Trichloroethane 2.94E+00 mg/kg 2.1E-09 mg/kg-day 5.7E-02 (mg/kg-day)
-1 No 1.2E-10 7.4E-09 mg/kg-day 4.0E-03 mg/kg-day 1.9E-06

Trichloroethene 4.10E+02 mg/kg 3.0E-07 mg/kg-day 4.6E-02 (mg/kg-day)
-1 Yes 1.6E-08 1.0E-06 mg/kg-day 5.0E-04 mg/kg-day 2.1E-03

Exp. Route Total 4.8E-07 3.1E-02

Arsenic 5.22E-09 mg/m
3 1.4E-09 mg/m

3 4.3E+00 (mg/m
3
)
-1 No 6.2E-09 5.0E-09 mg/m

3 1.5E-05 mg/m
3 3.3E-04

Inhalation Cobalt 6.25E-09 mg/m
3 1.7E-09 mg/m

3 9.0E+00 (mg/m
3
)
-1 No 1.5E-08 6.0E-09 mg/m

3 6.0E-06 mg/m
3 1.0E-03

MIP1 - Particulates Iron 1.51E-05 mg/m
3 4.1E-06 mg/m

3 - (mg/m
3
)
-1 No - 1.4E-05 mg/m

3 - mg/m
3 -

and Volatilization Manganese 3.09E-07 mg/m
3 8.5E-08 mg/m

3 - (mg/m
3
)
-1 No - 3.0E-07 mg/m

3 5.0E-05 mg/m
3 5.9E-03

1,1,2,2-Tetrachloroethane 2.21E-04 mg/m
3 6.0E-05 mg/m

3 5.8E-02 (mg/m
3
)
-1 No 3.5E-06 2.1E-04 mg/m

3 - mg/m
3 -

1,1,2-Trichloroethane 3.15E-04 mg/m
3 8.6E-05 mg/m

3 1.6E-02 (mg/m
3
)
-1 No 1.4E-06 3.0E-04 mg/m

3 2.0E-04 mg/m
3 1.5E+00

Trichloroethene 1.44E-01 mg/m
3 3.9E-02 mg/m

3 4.1E-03 (mg/m
3
)
-1 Yes 1.3E-03 1.4E-01 mg/m

3 2.0E-03 mg/m
3 6.9E+01

Exp. Route Total 1.3E-03 7.0E+01

Exposure Point Total 1.3E-03 7.1E+01
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TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Resident

Receptor Age:  Adult / Child

Medium Exposure Medium Exposure Point Exposure Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Route Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units ADAF Value Units Value Units

Cyanide 2.90E-01 mg/kg 9.9E-08 mg/kg-day - (mg/kg-day)
-1 No - 3.5E-07 mg/kg-day 6.0E-04 mg/kg-day 5.8E-04

Soil All Soil MIP2 Incidental Arsenic 6.26E+00 mg/kg 1.3E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 No 1.9E-06 4.5E-06 mg/kg-day 3.0E-04 mg/kg-day 1.5E-02

(0 -15 ft bgs) Adult Ingestion Cobalt 1.08E+01 mg/kg 3.7E-06 mg/kg-day - (mg/kg-day)-1 No - 1.3E-05 mg/kg-day 3.0E-04 mg/kg-day 4.3E-02

(Cont.) Iron 2.13E+04 mg/kg 7.3E-03 mg/kg-day - (mg/kg-day)-1 No - 2.5E-02 mg/kg-day 7.0E-01 mg/kg-day 3.6E-02

Manganese 7.04E+02 mg/kg 2.4E-04 mg/kg-day - (mg/kg-day)-1 No - 8.4E-04 mg/kg-day 2.4E-02 mg/kg-day 3.5E-02

Benzo[a]anthracene 3.40E-01 mg/kg 1.2E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 1.7E-07 4.1E-07 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 8.50E-02 mg/kg 2.9E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 4.3E-07 1.0E-07 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 2.30E-01 mg/kg 7.9E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 1.2E-07 2.7E-07 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 2.70E-02 mg/kg 9.2E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 1.4E-07 3.2E-08 mg/kg-day - mg/kg-day -

Exp. Route Total 2.8E-06 1.3E-01

Cyanide 2.90E-01 mg/kg 2.1E-10 mg/kg-day - (mg/kg-day)-1 No - 7.3E-10 mg/kg-day 6.0E-04 mg/kg-day 1.2E-06

Dermal Arsenic 6.26E+00 mg/kg 2.7E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 No 4.1E-07 9.5E-07 mg/kg-day 3.0E-04 mg/kg-day 3.2E-03

Absorption Cobalt 1.08E+01 mg/kg 1.6E-07 mg/kg-day - (mg/kg-day)-1 No - 5.5E-07 mg/kg-day 3.0E-04 mg/kg-day 1.8E-03

Iron 2.13E+04 mg/kg 3.1E-04 mg/kg-day - (mg/kg-day)-1 No - 1.1E-03 mg/kg-day 7.0E-01 mg/kg-day 1.5E-03

Manganese 7.04E+02 mg/kg 1.0E-05 mg/kg-day - (mg/kg-day)-1 No - 3.6E-05 mg/kg-day 9.6E-04 mg/kg-day 3.7E-02

Benzo[a]anthracene 3.40E-01 mg/kg 6.4E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 9.3E-08 2.2E-07 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 8.50E-02 mg/kg 1.6E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 2.3E-07 5.6E-08 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 2.30E-01 mg/kg 4.3E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 6.3E-08 1.5E-07 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 2.70E-02 mg/kg 5.1E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 7.4E-08 1.8E-08 mg/kg-day - mg/kg-day -

Exp. Route Total 8.7E-07 4.4E-02

Cyanide 6.43E-05 mg/m
3 1.8E-05 mg/m

3 - (mg/m
3
)
-1 No - 6.2E-05 mg/m

3 8.0E-04 mg/m
3 7.7E-02

Inhalation Arsenic 4.60E-09 mg/m
3 1.3E-09 mg/m

3 4.3E+00 (mg/m
3
)
-1 No 5.4E-09 4.4E-09 mg/m

3 1.5E-05 mg/m
3 2.9E-04

MIP2 - Particulates Cobalt 7.94E-09 mg/m
3 2.2E-09 mg/m

3 9.0E+00 (mg/m
3
)
-1 No 2.0E-08 7.6E-09 mg/m

3 6.0E-06 mg/m
3 1.3E-03

and Volatilization Iron 1.56E-05 mg/m
3 4.3E-06 mg/m

3 - (mg/m
3
)
-1 No - 1.5E-05 mg/m

3 - mg/m
3 -

Adult Manganese 5.18E-07 mg/m
3 1.4E-07 mg/m

3 - (mg/m
3
)
-1 No - 5.0E-07 mg/m

3 5.0E-05 mg/m
3 9.9E-03

Benzo[a]anthracene 2.50E-10 mg/m
3 6.8E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 Yes 1.5E-11 2.4E-10 mg/m

3 - mg/m
3 -

Benzo[a]pyrene 6.25E-11 mg/m
3 1.7E-11 mg/m

3 1.1E+00 (mg/m
3
)
-1 Yes 3.8E-11 6.0E-11 mg/m

3 - mg/m
3 -

Benzo[b]fluoranthene 1.69E-10 mg/m
3 4.6E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 Yes 1.0E-11 1.6E-10 mg/m

3 - mg/m
3 -

Dibenz(a,h)anthracene 1.99E-11 mg/m
3 5.4E-12 mg/m

3 1.2E+00 (mg/m
3
)
-1 Yes 1.3E-11 1.9E-11 mg/m

3 - mg/m
3 -

Exp. Route Total 2.5E-08 8.9E-02

Exposure Point Total 3.7E-06 2.6E-01
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TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Resident

Receptor Age:  Adult / Child

Medium Exposure Medium Exposure Point Exposure Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Route Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units ADAF Value Units Value Units

Aluminum 6.20E+03 mg/kg 2.1E-03 mg/kg-day - (mg/kg-day)-1 No - 7.4E-03 mg/kg-day 1.0E+00 mg/kg-day 7.4E-03

Soil All Soil Former Shot Incidental Arsenic 6.66E+00 mg/kg 1.4E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 No 2.1E-06 4.8E-06 mg/kg-day 3.0E-04 mg/kg-day 1.6E-02

(0 -15 ft bgs) Blast Area (FBSA) Ingestion Chromium VI 9.45E-01 mg/kg 3.2E-07 mg/kg-day 5.0E-01 (mg/kg-day)-1 Yes 3.2E-07 1.1E-06 mg/kg-day 3.0E-03 mg/kg-day 3.8E-04

(Cont.) Adult Cobalt 3.00E+01 mg/kg 1.0E-05 mg/kg-day - (mg/kg-day)-1 No - 3.6E-05 mg/kg-day 3.0E-04 mg/kg-day 1.2E-01

Copper 3.11E+02 mg/kg 1.1E-04 mg/kg-day - (mg/kg-day)-1 No - 3.7E-04 mg/kg-day 4.0E-02 mg/kg-day 9.3E-03

Iron 2.37E+04 mg/kg 8.1E-03 mg/kg-day - (mg/kg-day)-1 No - 2.8E-02 mg/kg-day 7.0E-01 mg/kg-day 4.0E-02

Lead 2.71E+02 mg/kg 9.3E-05 mg/kg-day - (mg/kg-day)-1 No - 3.2E-04 mg/kg-day - mg/kg-day -

Manganese 4.87E+02 mg/kg 1.7E-04 mg/kg-day - (mg/kg-day)-1 No - 5.8E-04 mg/kg-day 2.4E-02 mg/kg-day 2.4E-02

Nickel 2.06E+02 mg/kg 7.1E-05 mg/kg-day - (mg/kg-day)-1 No - 2.5E-04 mg/kg-day 2.0E-02 mg/kg-day 1.2E-02

Benzo[a]anthracene 7.56E-01 mg/kg 2.6E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 Yes 3.8E-07 9.0E-07 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 1.10E+00 mg/kg 3.8E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 Yes 5.5E-06 1.3E-06 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 7.91E-01 mg/kg 2.7E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 Yes 4.0E-07 9.4E-07 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 1.39E-01 mg/kg 4.8E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 Yes 7.0E-07 1.7E-07 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 4.98E-01 mg/kg 1.7E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 Yes 2.5E-07 5.9E-07 mg/kg-day - mg/kg-day -

Exp. Route Total 9.6E-06 2.3E-01

Aluminum 6.20E+03 mg/kg 9.0E-05 mg/kg-day - (mg/kg-day)-1 No - 3.1E-04 mg/kg-day 1.0E+00 mg/kg-day 3.1E-04

Dermal Arsenic 6.66E+00 mg/kg 2.9E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 No 4.3E-07 1.0E-06 mg/kg-day 3.0E-04 mg/kg-day 3.4E-03

Absorption Chromium VI 9.45E-01 mg/kg 1.4E-08 mg/kg-day 2.0E+01 (mg/kg-day)-1 Yes 5.5E-07 4.8E-08 mg/kg-day 7.5E-05 mg/kg-day 6.4E-04

Cobalt 3.00E+01 mg/kg 4.3E-07 mg/kg-day - (mg/kg-day)-1 No - 1.5E-06 mg/kg-day 3.0E-04 mg/kg-day 5.1E-03

Copper 3.11E+02 mg/kg 4.5E-06 mg/kg-day - (mg/kg-day)-1 No - 1.6E-05 mg/kg-day 4.0E-02 mg/kg-day 3.9E-04

Iron 2.37E+04 mg/kg 3.4E-04 mg/kg-day - (mg/kg-day)-1 No - 1.2E-03 mg/kg-day 7.0E-01 mg/kg-day 1.7E-03

Lead 2.71E+02 mg/kg 3.9E-06 mg/kg-day - (mg/kg-day)-1 No - 1.4E-05 mg/kg-day - mg/kg-day -

Manganese 4.87E+02 mg/kg 7.0E-06 mg/kg-day - (mg/kg-day)-1 No - 2.5E-05 mg/kg-day 9.6E-04 mg/kg-day 2.6E-02

Nickel 2.06E+02 mg/kg 3.0E-06 mg/kg-day - (mg/kg-day)-1 No - 1.0E-05 mg/kg-day 8.0E-04 mg/kg-day 1.3E-02

Benzo[a]anthracene 7.56E-01 mg/kg 1.4E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 2.1E-07 5.0E-07 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 1.10E+00 mg/kg 2.1E-07 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 3.0E-06 7.2E-07 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 7.91E-01 mg/kg 1.5E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 2.2E-07 5.2E-07 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 1.39E-01 mg/kg 2.6E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 3.8E-07 9.1E-08 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 4.98E-01 mg/kg 9.4E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 1.4E-07 3.3E-07 mg/kg-day - mg/kg-day -

Exp. Route Total 4.9E-06 5.0E-02

Aluminum 4.56E-06 mg/m
3 1.2E-06 mg/m

3 - (mg/m
3
)
-1 No - 4.4E-06 mg/kg-day 5.0E-03 mg/kg-day 8.7E-04

FSBA - Particulates Inhalation Arsenic 4.90E-09 mg/m
3 1.3E-09 mg/m

3 4.3E+00 (mg/m3)-1 No 5.8E-09 4.7E-09 mg/kg-day 1.5E-05 mg/kg-day 3.1E-04

and Volatilization Chromium VI 6.95E-10 mg/m
3 1.9E-10 mg/m

3 8.4E+01 (mg/m3)-1 Yes 3.2E-08 6.7E-10 mg/kg-day 1.0E-04 mg/kg-day 6.7E-06

Adult Cobalt 2.20E-08 mg/m
3 6.0E-09 mg/m

3 9.0E+00 (mg/m3)-1 No 5.4E-08 2.1E-08 mg/kg-day 6.0E-06 mg/kg-day 3.5E-03

Copper 2.28E-07 mg/m
3 6.3E-08 mg/m

3 - (mg/m3)-1 No - 2.2E-07 mg/kg-day - mg/kg-day -

Iron 1.75E-05 mg/m
3 4.8E-06 mg/m

3 - (mg/m3)-1 No - 1.7E-05 mg/kg-day - mg/kg-day -

Lead 2.00E-07 mg/m
3 5.5E-08 mg/m

3 - (mg/m3)-1 No - 1.9E-07 mg/kg-day - mg/kg-day -

Manganese 3.58E-07 mg/m
3 9.8E-08 mg/m

3 - (mg/m3)-1 No - 3.4E-07 mg/kg-day 5.0E-05 mg/kg-day 6.9E-03

Nickel 1.52E-07 mg/m
3 4.2E-08 mg/m

3 2.6E-01 (mg/m3)-1 No 1.1E-08 1.5E-07 mg/kg-day 9.0E-05 mg/kg-day 1.6E-03

Benzo[a]anthracene 5.56E-10 mg/m
3 1.5E-10 mg/m

3 1.1E-01 (mg/m3)-1 Yes 3.4E-11 5.3E-10 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 8.05E-10 mg/m
3 2.2E-10 mg/m

3 1.1E+00 (mg/m3)-1 Yes 4.9E-10 7.7E-10 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 5.82E-10 mg/m
3 1.6E-10 mg/m

3 1.1E-01 (mg/m3)-1 Yes 3.5E-11 5.6E-10 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 1.02E-10 mg/m
3 2.8E-11 mg/m

3 1.2E+00 (mg/m3)-1 Yes 6.7E-11 9.8E-11 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 3.66E-10 mg/m
3 1.0E-10 mg/m

3 1.1E-01 (mg/m3)-1 Yes 2.2E-11 3.5E-10 mg/kg-day - mg/kg-day -

Exp. Route Total 1.0E-07 1.3E-02

Exposure Point Total 1.5E-05 2.9E-01
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TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Resident

Receptor Age:  Adult / Child

Medium Exposure Medium Exposure Point Exposure Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Route Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units ADAF Value Units Value Units

Arsenic 8.40E+00 mg/kg 1.7E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 No 2.6E-06 6.0E-06 mg/kg-day 3.0E-04 mg/kg-day 2.0E-02

Soil All Soil Expended Incidental Cobalt 3.40E+01 mg/kg 1.2E-05 mg/kg-day - (mg/kg-day)-1 No - 4.1E-05 mg/kg-day 3.0E-04 mg/kg-day 1.4E-01

(0 -15 ft bgs) Waste Area (EWA) Ingestion Copper 3.27E+02 mg/kg 1.1E-04 mg/kg-day - (mg/kg-day)-1 No - 3.9E-04 mg/kg-day 4.0E-02 mg/kg-day 9.8E-03

(Cont.) Adult Iron 2.81E+04 mg/kg 9.6E-03 mg/kg-day - (mg/kg-day)-1 No - 3.4E-02 mg/kg-day 7.0E-01 mg/kg-day 4.8E-02

Manganese 8.59E+02 mg/kg 2.9E-04 mg/kg-day - (mg/kg-day)-1 No - 1.0E-03 mg/kg-day 2.4E-02 mg/kg-day 4.3E-02

Nickel 1.91E+02 mg/kg 6.5E-05 mg/kg-day - (mg/kg-day)-1 No - 2.3E-04 mg/kg-day 2.0E-02 mg/kg-day 1.1E-02

Benzo[a]anthracene 2.79E-01 mg/kg 9.6E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 Yes 1.4E-07 3.3E-07 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 2.57E-01 mg/kg 8.8E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 Yes 1.3E-06 3.1E-07 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 4.02E-01 mg/kg 1.4E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 Yes 2.0E-07 4.8E-07 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 4.78E-02 mg/kg 1.6E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 Yes 2.4E-07 5.7E-08 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 1.86E-01 mg/kg 6.4E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 Yes 9.3E-08 2.2E-07 mg/kg-day - mg/kg-day -

Exp. Route Total 4.5E-06 2.7E-01

Arsenic 8.40E+00 mg/kg 3.6E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 No 5.5E-07 1.3E-06 mg/kg-day 3.0E-04 mg/kg-day 4.3E-03

Expended Dermal Cobalt 3.40E+01 mg/kg 4.9E-07 mg/kg-day - (mg/kg-day)
-1 No - 1.7E-06 mg/kg-day 3.0E-04 mg/kg-day 5.7E-03

Waste Area (EWA) Absorption Copper 3.27E+02 mg/kg 4.7E-06 mg/kg-day - (mg/kg-day)
-1 No - 1.7E-05 mg/kg-day 4.0E-02 mg/kg-day 4.1E-04

Adult Iron 2.81E+04 mg/kg 4.1E-04 mg/kg-day - (mg/kg-day)-1 No - 1.4E-03 mg/kg-day 7.0E-01 mg/kg-day 2.0E-03

Manganese 8.59E+02 mg/kg 1.2E-05 mg/kg-day - (mg/kg-day)-1 No - 4.3E-05 mg/kg-day 9.6E-04 mg/kg-day 4.5E-02

Nickel 1.91E+02 mg/kg 2.8E-06 mg/kg-day - (mg/kg-day)-1 No - 9.7E-06 mg/kg-day 8.0E-04 mg/kg-day 1.2E-02

Benzo[a]anthracene 2.79E-01 mg/kg 5.2E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 7.7E-08 1.8E-07 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 2.57E-01 mg/kg 4.8E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 7.1E-07 1.7E-07 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 4.02E-01 mg/kg 7.6E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 1.1E-07 2.6E-07 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 4.78E-02 mg/kg 9.0E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 1.3E-07 3.1E-08 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 1.86E-01 mg/kg 3.5E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 5.1E-08 1.2E-07 mg/kg-day - mg/kg-day -

Exp. Route Total 1.6E-06 7.0E-02

Arsenic 6.18E-09 mg/m
3 1.7E-09 mg/m

3 4.3E+00 (mg/m
3
)
-1 No 7.3E-09 5.9E-09 mg/kg-day 1.5E-05 mg/kg-day 4.0E-04

EWA - Particulates Inhalation Cobalt 2.50E-08 mg/m
3 6.9E-09 mg/m

3 9.0E+00 (mg/m
3
)
-1 No 6.2E-08 2.4E-08 mg/kg-day 6.0E-06 mg/kg-day 4.0E-03

and Volatilization Copper 2.41E-07 mg/m
3 6.6E-08 mg/m

3 - (mg/m
3
)
-1 No - 2.3E-07 mg/kg-day - mg/kg-day -

Adult Iron 2.07E-05 mg/m
3 5.7E-06 mg/m

3 - (mg/m
3
)
-1 No - 2.0E-05 mg/kg-day - mg/kg-day -

Manganese 6.31E-07 mg/m
3 1.7E-07 mg/m

3 - (mg/m
3
)
-1 No - 6.1E-07 mg/kg-day 5.0E-05 mg/kg-day 1.2E-02

Nickel 1.40E-07 mg/m
3 3.8E-08 mg/m

3 2.6E-01 (mg/m
3
)
-1 No 1.0E-08 1.3E-07 mg/kg-day 9.0E-05 mg/kg-day 1.5E-03

Benzo[a]anthracene 2.05E-10 mg/m
3 5.6E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 Yes 1.2E-11 2.0E-10 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 1.89E-10 mg/m
3 5.2E-11 mg/m

3 1.1E+00 (mg/m
3
)
-1 Yes 1.1E-10 1.8E-10 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 2.96E-10 mg/m
3 8.1E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 Yes 1.8E-11 2.8E-10 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 3.51E-11 mg/m
3 9.6E-12 mg/m

3 1.2E+00 (mg/m
3
)
-1 Yes 2.3E-11 3.4E-11 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 1.37E-10 mg/m
3 3.7E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 Yes 8.2E-12 1.3E-10 mg/kg-day - mg/kg-day -

Exp. Route Total 7.9E-08 1.8E-02

Exposure Point Total 6.2E-06 3.5E-01

     Exposure Medium Total - Average for All Areas 3.3E-04 1.8E+01

Medium Total 3.3E-04 1.8E+01
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TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Resident

Receptor Age:  Adult / Child

Medium Exposure Medium Exposure Point Exposure Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Route Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units ADAF Value Units Value Units

Retention Incidental Arsenic 7.76E+00 mg/kg 1.1E-08 mg/kg-day 1.5E+00 (mg/kg-day)-1 No 1.6E-08 3.8E-08 mg/kg-day 3.0E-04 mg/kg-day 1.3E-04

Sediment Sediment Pond Ingestion Manganese 2.00E+03 mg/kg 4.7E-06 mg/kg-day - (mg/kg-day)-1 No - 1.6E-05 mg/kg-day 2.4E-02 mg/kg-day 6.8E-04

Adult Benzo[a]anthracene 1.15E+02 mg/kg 2.7E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 Yes 3.9E-07 9.4E-07 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 8.99E+01 mg/kg 2.1E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 Yes 3.1E-06 7.4E-07 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 1.10E+02 mg/kg 2.6E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 Yes 3.8E-07 9.0E-07 mg/kg-day - mg/kg-day -

Benzo[k]fluoranthene 5.10E+01 mg/kg 1.2E-07 mg/kg-day 7.3E-02 (mg/kg-day)-1 Yes 1.7E-08 4.2E-07 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 3.20E+01 mg/kg 7.5E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 Yes 1.1E-06 2.6E-07 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 5.43E+01 mg/kg 1.3E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 Yes 1.9E-07 4.5E-07 mg/kg-day - mg/kg-day -

Exp. Route Total 5.2E-06 8.1E-04

Dermal Arsenic 7.76E+00 mg/kg 1.2E-08 mg/kg-day 1.5E+00 (mg/kg-day)-1 No 1.7E-08 4.0E-08 mg/kg-day 3.0E-04 mg/kg-day 1.3E-04

Absorption Manganese 2.00E+03 mg/kg 9.9E-07 mg/kg-day - (mg/kg-day)-1 No - 3.5E-06 mg/kg-day 9.6E-04 mg/kg-day 3.6E-03

Benzo[a]anthracene 1.15E+02 mg/kg 7.4E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 Yes 1.1E-06 2.6E-06 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 8.99E+01 mg/kg 5.8E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 Yes 8.5E-06 2.0E-06 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 1.10E+02 mg/kg 7.1E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 Yes 1.0E-06 2.5E-06 mg/kg-day - mg/kg-day -

Benzo[k]fluoranthene 5.10E+01 mg/kg 3.3E-07 mg/kg-day 7.3E-02 (mg/kg-day)-1 Yes 4.8E-08 1.2E-06 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 3.20E+01 mg/kg 2.1E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 Yes 3.0E-06 7.2E-07 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 5.43E+01 mg/kg 3.5E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 Yes 5.1E-07 1.2E-06 mg/kg-day - mg/kg-day -

Exp. Route Total 1.4E-05 3.7E-03

Exposure Point Total 1.9E-05 4.6E-03

Exposure Medium Total 1.9E-05 4.6E-03

Medium Total 1.9E-05 4.6E-03

1,1,1-Trichloroethane 4.21E+01 mg/m
3 1.2E+01 mg/m

3 - (mg/m
3
)
-1 No - 4.0E+01 mg/m

3 5.0E+00 mg/m
3 8.1E+00

Groundwater Vapor Indoor Air Inhalation 1,1,2-Trichloroethane 3.93E-02 mg/m
3 1.1E-02 mg/m

3 1.6E-02 (mg/m
3
)
-1 No 1.7E-04 3.8E-02 mg/m

3 2.0E-04 mg/m
3 1.9E+02

Intrusion Adult 1,1-Dichloroethane 2.88E+00 mg/m
3 7.9E-01 mg/m

3 1.6E-03 (mg/m
3
)
-1 No 1.3E-03 2.8E+00 mg/m

3 - mg/m
3 -

from Groundwater Former FWEC Facility 1,1-Dichloroethene 6.19E+00 mg/m
3 1.7E+00 mg/m

3 - (mg/m
3
)
-1 No - 5.9E+00 mg/m

3 2.0E-01 mg/m
3 3.0E+01

MIP Area 2 Mercury 9.81E-04 mg/m
3 2.7E-04 mg/m

3 - (mg/m
3
)
-1 No - 9.4E-04 mg/m

3 3.0E-04 mg/m
3 3.1E+00

Naphthalene 2.10E-02 mg/m
3 5.8E-03 mg/m

3 3.4E-02 (mg/m
3
)
-1 No 2.0E-04 2.0E-02 mg/m

3 3.0E-03 mg/m
3 6.7E+00

Ethylbenzene 4.21E-02 mg/m
3 1.2E-02 mg/m

3 2.5E-03 (mg/m
3
)
-1 No 2.9E-05 4.0E-02 mg/m

3 1.0E+00 mg/m
3 4.0E-02

Tetrachloroethene 6.41E-02 mg/m
3 1.8E-02 mg/m

3 2.6E-04 (mg/m
3
)
-1 No 4.6E-06 6.1E-02 mg/m

3 4.0E-02 mg/m
3 1.5E+00

Trichloroethene 6.64E-02 mg/m
3 1.8E-02 mg/m

3 4.1E-03 (mg/m
3
)
-1 Yes 6.0E-04 6.4E-02 mg/m

3 2.0E-03 mg/m
3 3.2E+01

Xylenes, Total 2.97E-01 mg/m
3 8.1E-02 mg/m

3 - (mg/m
3
)
-1 No - 2.8E-01 mg/m

3 1.0E-01 mg/m
3 2.8E+00

Exp. Route Total 2.3E-03 2.7E+02

Exposure Point Total 2.3E-03 2.7E+02

Exposure Medium Total 2.3E-03 2.7E+02

Medium Total 2.3E-03 2.7E+02

Total of Receptor Risks Across All Media  3.1E-03 Total of Receptor Hazards Across All Media  3.5E+02

Lifetime Total for Groundwater 1.0E-03 NA

Lifetime Total for Soil 4.1E-04 NA

Lifetime Total for Sediment 1.4E-04 NA

Lifetime Total for Indoor Air 2.8E-03 NA

Lifetime Total Across All Media 4.4E-03 NA

Notes: (a) Per the USEPA (2005), the following default age-dependant adjustment factors (ADAF) were applied to the slope factor for the COPCS with a mutagenic mode of action:

AGE ADAF

0-<2 10

2-<16 3

16-<30 1

HI =CDI / Toxicity Value

ELCR = CDI * Toxicity Value

Chromium (total) in groundwater is assumed to be Chromium VI due to the absence of valid groundwater chromium speciation data.  

Arsenic ingestion intakes from soil and sediment reflect USEPA's 2012 Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil of 60%.

For the purposes of application of the ADAF, the child receptor is aged 0 to 6 and the adult receptor is aged 6 to 26.  Therefore, an ADAF of 5.3 was calculated for Child 0-6 years of age as the age-weighted ADAF for children 0<2 (ADAF=10) and children 2<6 (ADAF=3),  [(2 yrs x 10) 

+ (3 yrs x 4)] / 6 yrs = 5.3]. Similarly, an ADAF of 2 was calculated for the Adult 6 to 26 years of ages  [((10 yrs x 3) + (10 yrs x 1)) / 20 yrs = 2].  The ADAF is only applied to the kidney portion of the CSF / Unit Risk for trichloroethene (9.3E-03 for oral and dermal exposures; 1E-03 for 

inhalation exposure).  The ADAF is not applied to the lymphoid tissue or liver portions of the CSF / Unit Risk (3.7E-02 for oral and dermal exposure; 3.1E-03 for inhalaition exposure).  Although vinly chloride is a mutagen, the ADAF approach is not used.  Instead, the equations for 

intake include the sum of the prorated and unprorated terms for the child and just the prorated (conventional) term for the adult.  See Table 4.2 for intake equations.
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TABLE 7.2.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Commercial Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Formaldehyde 6.24E-03 mg/L 1.9E-05 mg/kg-day - (mg/kg-day)
-1 - 2.1E-05 mg/kg-day 2.0E-01 mg/kg-day 1.1E-04

Groundwater Groundwater Former FWEC Ingestion Cyanide 5.62E-03 mg/L 1.7E-05 mg/kg-day - (mg/kg-day)
-1 - 1.9E-05 mg/kg-day 6.0E-04 mg/kg-day 3.2E-02

Used as Tap Water  Facility Aluminum 6.31E-01 mg/L 1.9E-03 mg/kg-day - (mg/kg-day)
-1 - 2.2E-03 mg/kg-day 1.0E+00 mg/kg-day 2.2E-03

Barium 1.40E-01 mg/L 4.3E-04 mg/kg-day - (mg/kg-day)
-1 - 4.8E-04 mg/kg-day 2.0E-01 mg/kg-day 2.4E-03

Cadmium 2.90E-03 mg/L 8.9E-06 mg/kg-day - (mg/kg-day)
-1 - 9.9E-06 mg/kg-day 1.0E-03 mg/kg-day 9.9E-03

Chromium 6.92E-03 mg/L 2.1E-05 mg/kg-day 5.0E-01 (mg/kg-day)
-1 1.1E-05 2.4E-05 mg/kg-day 3.0E-03 mg/kg-day 7.9E-03

Cobalt 5.39E-03 mg/L 1.6E-05 mg/kg-day - (mg/kg-day)
-1 - 1.8E-05 mg/kg-day 3.0E-04 mg/kg-day 6.2E-02

Iron 3.09E+01 mg/L 9.4E-02 mg/kg-day - (mg/kg-day)
-1 - 1.1E-01 mg/kg-day 7.0E-01 mg/kg-day 1.5E-01

Lead 1.65E-02 mg/L 5.0E-05 mg/kg-day - (mg/kg-day)
-1 - 5.7E-05 mg/kg-day - mg/kg-day -

Manganese 4.24E+00 mg/L 1.3E-02 mg/kg-day - (mg/kg-day)
-1 - 1.5E-02 mg/kg-day 2.4E-02 mg/kg-day 6.1E-01

Mercury 2.30E-04 mg/L 7.0E-07 mg/kg-day - (mg/kg-day)
-1 - 7.9E-07 mg/kg-day - mg/kg-day -

1,2,4-Trichlorobenzene 2.25E-04 mg/L 6.9E-07 mg/kg-day 2.9E-02 (mg/kg-day)
-1 2.0E-08 7.7E-07 mg/kg-day 1.0E-02 mg/kg-day 7.7E-05

1,1,2-Trichloroethane 3.40E-04 mg/L 1.0E-06 mg/kg-day 5.7E-02 (mg/kg-day)
-1 5.9E-08 1.2E-06 mg/kg-day 4.0E-03 mg/kg-day 2.9E-04

1,1-Dichloroethane 1.76E-03 mg/L 5.4E-06 mg/kg-day 5.7E-03 (mg/kg-day)
-1 3.1E-08 6.0E-06 mg/kg-day 2.0E-01 mg/kg-day 3.0E-05

1,1-Dichloroethene 6.18E-03 mg/L 1.9E-05 mg/kg-day - (mg/kg-day)
-1 - 2.1E-05 mg/kg-day 5.0E-02 mg/kg-day 4.2E-04

1,2-Dichloroethane 2.10E-04 mg/L 6.4E-07 mg/kg-day 9.1E-02 (mg/kg-day)
-1 5.8E-08 7.2E-07 mg/kg-day 6.0E-03 mg/kg-day 1.2E-04

1,4-Dioxane 5.43E-03 mg/L 1.7E-05 mg/kg-day 1.0E-01 (mg/kg-day)
-1 1.7E-06 1.9E-05 mg/kg-day 3.0E-02 mg/kg-day 6.2E-04

Benzene 1.29E-04 mg/L 3.9E-07 mg/kg-day 5.5E-02 (mg/kg-day)
-1 2.2E-08 4.4E-07 mg/kg-day 4.0E-03 mg/kg-day 1.1E-04

Chloroform 9.63E-05 mg/L 2.9E-07 mg/kg-day 3.1E-02 (mg/kg-day)
-1 9.1E-09 3.3E-07 mg/kg-day 1.0E-02 mg/kg-day 3.3E-05

cis-1,2-Dichloroethene 1.42E-03 mg/L 4.3E-06 mg/kg-day - (mg/kg-day)
-1 - 4.8E-06 mg/kg-day 2.0E-03 mg/kg-day 2.4E-03

Tetrachloroethene 1.45E-03 mg/L 4.4E-06 mg/kg-day 2.1E-03 (mg/kg-day)
-1 9.3E-09 5.0E-06 mg/kg-day 6.0E-03 mg/kg-day 8.3E-04

Trichloroethene 7.46E-01 mg/L 2.3E-03 mg/kg-day 4.6E-02 (mg/kg-day)
-1 1.0E-04 2.6E-03 mg/kg-day 5.0E-04 mg/kg-day 5.1E+00

Vinyl chloride 3.30E-04 mg/L 1.0E-06 mg/kg-day 7.2E-01 (mg/kg-day)
-1 7.3E-07 1.1E-06 mg/kg-day 3.0E-03 mg/kg-day 3.8E-04

Exp. Route Total 1.2E-04 6.0E+00

Formaldehyde 6.24E-03 mg/L 4.2E-08 mg/kg-day - (mg/kg-day)
-1 - 1.2E-07 mg/kg-day 2.0E-01 mg/kg-day 5.9E-07

Dermal Cyanide 5.62E-03 mg/L 9.5E-09 mg/kg-day - (mg/kg-day)
-1 - 2.7E-08 mg/kg-day 6.0E-04 mg/kg-day 4.5E-05

Absorption Aluminum 6.31E-01 mg/L 1.1E-06 mg/kg-day - (mg/kg-day)
-1 - 3.0E-06 mg/kg-day 1.0E+00 mg/kg-day 3.0E-06

(During Barium 1.40E-01 mg/L 2.4E-07 mg/kg-day - (mg/kg-day)
-1 - 6.7E-07 mg/kg-day 1.4E-02 mg/kg-day 4.8E-05

Use of Tap Cadmium 2.90E-03 mg/L 1.8E-08 mg/kg-day - (mg/kg-day)
-1 - 5.1E-08 mg/kg-day 2.5E-05 mg/kg-day 2.0E-03

Water in Chromium 6.92E-03 mg/L 5.9E-08 mg/kg-day 2.0E+01 (mg/kg-day)
-1 1.2E-06 1.6E-07 mg/kg-day 7.5E-05 mg/kg-day 2.2E-03

the Workplace) Cobalt 5.39E-03 mg/L 3.7E-09 mg/kg-day - (mg/kg-day)
-1 - 1.0E-08 mg/kg-day 3.0E-04 mg/kg-day 3.4E-05

Iron 3.09E+01 mg/L 5.2E-05 mg/kg-day - (mg/kg-day)
-1 - 1.5E-04 mg/kg-day 7.0E-01 mg/kg-day 2.1E-04

Lead 1.65E-02 mg/L 2.8E-09 mg/kg-day - (mg/kg-day)
-1 - 7.8E-09 mg/kg-day - mg/kg-day -

Manganese 4.24E+00 mg/L 7.2E-06 mg/kg-day - (mg/kg-day)
-1 - 2.0E-05 mg/kg-day 9.6E-04 mg/kg-day 2.1E-02

Mercury 2.30E-04 mg/L 3.9E-10 mg/kg-day - (mg/kg-day)
-1 - 1.1E-09 mg/kg-day - mg/kg-day -

1,2,4-Trichlorobenzene 2.25E-04 mg/L 1.6E-07 mg/kg-day 2.9E-02 (mg/kg-day)
-1 4.5E-09 4.4E-07 mg/kg-day 1.0E-02 mg/kg-day 4.4E-05

1,1,2-Trichloroethane 3.40E-04 mg/L 1.2E-08 mg/kg-day 5.7E-02 (mg/kg-day)
-1 7.0E-10 3.4E-08 mg/kg-day 4.0E-03 mg/kg-day 8.6E-06

1,1-Dichloroethane 1.76E-03 mg/L 6.8E-08 mg/kg-day 5.7E-03 (mg/kg-day)
-1 3.9E-10 1.9E-07 mg/kg-day 2.0E-01 mg/kg-day 9.6E-07

1,1-Dichloroethene 6.18E-03 mg/L 4.1E-07 mg/kg-day - (mg/kg-day)
-1 - 1.2E-06 mg/kg-day 5.0E-02 mg/kg-day 2.3E-05

1,2-Dichloroethane 2.10E-04 mg/L 5.1E-09 mg/kg-day 9.1E-02 (mg/kg-day)
-1 4.6E-10 1.4E-08 mg/kg-day 6.0E-03 mg/kg-day 2.4E-06

1,4-Dioxane 5.43E-03 mg/L 9.7E-09 mg/kg-day 1.0E-01 (mg/kg-day)
-1 9.7E-10 2.7E-08 mg/kg-day 3.0E-02 mg/kg-day 9.0E-07

Benzene 1.29E-04 mg/L 9.7E-09 mg/kg-day 5.5E-02 (mg/kg-day)
-1 5.3E-10 2.7E-08 mg/kg-day 4.0E-03 mg/kg-day 6.8E-06

Chloroform 9.63E-05 mg/L 4.3E-09 mg/kg-day 3.1E-02 (mg/kg-day)
-1 1.3E-10 1.2E-08 mg/kg-day 1.0E-02 mg/kg-day 1.2E-06

cis-1,2-Dichloroethene 1.42E-03 mg/L 8.8E-08 mg/kg-day - (mg/kg-day)
-1 - 2.5E-07 mg/kg-day 2.0E-03 mg/kg-day 1.2E-04

Tetrachloroethene 1.45E-03 mg/L 4.3E-07 mg/kg-day 2.1E-03 (mg/kg-day)
-1 9.0E-10 1.2E-06 mg/kg-day 6.0E-03 mg/kg-day 2.0E-04

Trichloroethene 7.46E-01 mg/L 6.1E-05 mg/kg-day 4.6E-02 (mg/kg-day)
-1 2.8E-06 1.7E-04 mg/kg-day 5.0E-04 mg/kg-day 3.4E-01

Vinyl chloride 3.30E-04 mg/L 1.3E-08 mg/kg-day 7.2E-01 (mg/kg-day)
-1 9.1E-09 3.5E-08 mg/kg-day 3.0E-03 mg/kg-day 1.2E-05

Exp. Route Total 4.0E-06 3.7E-01

Exposure Point Total 1.2E-04 6.4E+00

Exposure Medium Total 1.2E-04 6.4E+00

Medium Total 1.2E-04 6.4E+00
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TABLE 7.2.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Commercial Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Formaldehyde 6.24E-03 mg/L 1.9E-05 mg/kg-day - (mg/kg-day)
-1 - 2.1E-05 mg/kg-day 2.0E-01 mg/kg-day 1.1E-04

Arsenic 7.10E+00 mg/kg 6.5E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 9.8E-07 1.8E-06 mg/kg-day 3.0E-04 mg/kg-day 6.1E-03

Soil All Soil MIP1 Incidental Cobalt 8.50E+00 mg/kg 1.3E-06 mg/kg-day - (mg/kg-day)
-1 - 3.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.2E-02

(0 -15 ft bgs) Ingestion Iron 2.05E+04 mg/kg 3.1E-03 mg/kg-day - (mg/kg-day)
-1 - 8.8E-03 mg/kg-day 7.0E-01 mg/kg-day 1.3E-02

Manganese 4.20E+02 mg/kg 6.4E-05 mg/kg-day - (mg/kg-day)
-1 - 1.8E-04 mg/kg-day 2.4E-02 mg/kg-day 7.5E-03

1,1,2,2-Tetrachloroethane 4.31E+00 mg/kg 6.6E-07 mg/kg-day 2.0E-01 (mg/kg-day)
-1 1.3E-07 1.8E-06 mg/kg-day 2.0E-02 mg/kg-day 9.2E-05

1,1,2-Trichloroethane 2.94E+00 mg/kg 4.5E-07 mg/kg-day 5.7E-02 (mg/kg-day)
-1 2.6E-08 1.3E-06 mg/kg-day 4.0E-03 mg/kg-day 3.1E-04

Trichloroethene 4.10E+02 mg/kg 6.3E-05 mg/kg-day 4.6E-02 (mg/kg-day)
-1 2.9E-06 1.8E-04 mg/kg-day 5.0E-04 mg/kg-day 3.5E-01

Exp. Route Total 4.0E-06 3.9E-01

Arsenic 7.10E+00 mg/kg 2.8E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 4.1E-07 7.7E-07 mg/kg-day 3.0E-04 mg/kg-day 2.6E-03

Dermal Cobalt 8.50E+00 mg/kg 1.1E-07 mg/kg-day - (mg/kg-day)
-1 - 3.1E-07 mg/kg-day 3.0E-04 mg/kg-day 1.0E-03

Absorption Iron 2.05E+04 mg/kg 2.7E-04 mg/kg-day - (mg/kg-day)
-1 - 7.4E-04 mg/kg-day 7.0E-01 mg/kg-day 1.1E-03

Manganese 4.20E+02 mg/kg 5.4E-06 mg/kg-day - (mg/kg-day)
-1 - 1.5E-05 mg/kg-day 9.6E-04 mg/kg-day 1.6E-02

1,1,2,2-Tetrachloroethane 4.31E+00 mg/kg 2.8E-09 mg/kg-day 2.0E-01 (mg/kg-day)
-1 5.6E-10 7.8E-09 mg/kg-day 2.0E-02 mg/kg-day 3.9E-07

1,1,2-Trichloroethane 2.94E+00 mg/kg 1.9E-09 mg/kg-day 5.7E-02 (mg/kg-day)
-1 1.1E-10 5.3E-09 mg/kg-day 4.0E-03 mg/kg-day 1.3E-06

Trichloroethene 4.10E+02 mg/kg 2.7E-07 mg/kg-day 4.6E-02 (mg/kg-day)
-1 1.2E-08 7.4E-07 mg/kg-day 5.0E-04 mg/kg-day 1.5E-03

Exp. Route Total 4.3E-07 2.2E-02

Arsenic 5.22E-09 mg/m
3 4.3E-10 mg/m

3 4.3E+00 (mg/m
3
)
-1 1.8E-09 1.2E-09 mg/m

3 1.5E-05 mg/m
3 7.9E-05

Inhalation Cobalt 6.25E-09 mg/m
3 5.1E-10 mg/m

3 9.0E+00 (mg/m
3
)
-1 4.6E-09 1.4E-09 mg/m

3 6.0E-06 mg/m
3 2.4E-04

MIP1 - Particulates Iron 1.51E-05 mg/m
3 1.2E-06 mg/m

3 - (mg/m
3
)
-1 - 3.4E-06 mg/m

3 - mg/m
3 -

and Volatilization Manganese 3.09E-07 mg/m
3 2.5E-08 mg/m

3 - (mg/m
3
)
-1 - 7.1E-08 mg/m

3 5.0E-05 mg/m
3 1.4E-03

1,1,2,2-Tetrachloroethane 2.21E-04 mg/m
3 1.8E-05 mg/m

3 5.8E-02 (mg/m
3
)
-1 1.0E-06 5.0E-05 mg/m

3 - mg/m
3 -

1,1,2-Trichloroethane 3.15E-04 mg/m
3 2.6E-05 mg/m

3 1.6E-02 (mg/m
3
)
-1 4.1E-07 7.2E-05 mg/m

3 2.0E-04 mg/m
3 3.6E-01

Trichloroethene 1.44E-01 mg/m
3 1.2E-02 mg/m

3 4.1E-03 (mg/m
3
)
-1 4.8E-05 3.3E-02 mg/m

3 2.0E-03 mg/m
3 1.6E+01

Exp. Route Total 4.9E-05 1.7E+01

Exposure Point Total 5.4E-05 1.7E+01
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TABLE 7.2.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Commercial Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Formaldehyde 6.24E-03 mg/L 1.9E-05 mg/kg-day - (mg/kg-day)
-1 - 2.1E-05 mg/kg-day 2.0E-01 mg/kg-day 1.1E-04

Cyanide 2.90E-01 mg/kg 4.4E-08 mg/kg-day - (mg/kg-day)
-1 - 1.2E-07 mg/kg-day 6.0E-04 mg/kg-day 2.1E-04

Soil All Soil MIP2 Incidental Arsenic 6.26E+00 mg/kg 5.7E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 8.6E-07 1.6E-06 mg/kg-day 3.0E-04 mg/kg-day 5.4E-03

(0 -15 ft bgs) Ingestion Cobalt 1.08E+01 mg/kg 1.7E-06 mg/kg-day - (mg/kg-day)
-1 - 4.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.5E-02

(cont) Iron 2.13E+04 mg/kg 3.2E-03 mg/kg-day - (mg/kg-day)
-1 - 9.1E-03 mg/kg-day 7.0E-01 mg/kg-day 1.3E-02

Manganese 7.04E+02 mg/kg 1.1E-04 mg/kg-day - (mg/kg-day)
-1 - 3.0E-04 mg/kg-day 2.4E-02 mg/kg-day 1.3E-02

Benzo[a]anthracene 3.40E-01 mg/kg 5.2E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 3.8E-08 1.5E-07 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 8.50E-02 mg/kg 1.3E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 9.5E-08 3.6E-08 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 2.30E-01 mg/kg 3.5E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 2.6E-08 9.8E-08 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 2.70E-02 mg/kg 4.1E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 3.0E-08 1.2E-08 mg/kg-day - mg/kg-day -

Exp. Route Total 1.0E-06 4.7E-02

Cyanide 2.90E-01 mg/kg 1.9E-10 mg/kg-day - (mg/kg-day)
-1 - 5.3E-10 mg/kg-day 6.0E-04 mg/kg-day 8.8E-07

Dermal Arsenic 6.26E+00 mg/kg 2.4E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 3.6E-07 6.8E-07 mg/kg-day 3.0E-04 mg/kg-day 2.3E-03

Absorption Cobalt 1.08E+01 mg/kg 1.4E-07 mg/kg-day - (mg/kg-day)
-1 - 3.9E-07 mg/kg-day 3.0E-04 mg/kg-day 1.3E-03

Iron 2.13E+04 mg/kg 2.8E-04 mg/kg-day - (mg/kg-day)
-1 - 7.7E-04 mg/kg-day 7.0E-01 mg/kg-day 1.1E-03

Manganese 7.04E+02 mg/kg 9.1E-06 mg/kg-day - (mg/kg-day)
-1 - 2.6E-05 mg/kg-day 9.6E-04 mg/kg-day 2.7E-02

Benzo[a]anthracene 3.40E-01 mg/kg 5.7E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 4.2E-08 1.6E-07 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 8.50E-02 mg/kg 1.4E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 1.0E-07 4.0E-08 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 2.30E-01 mg/kg 3.9E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 2.8E-08 1.1E-07 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 2.70E-02 mg/kg 4.5E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 3.3E-08 1.3E-08 mg/kg-day - mg/kg-day -

Exp. Route Total 5.7E-07 3.1E-02

Cyanide 6.43E-05 mg/m
3 5.2E-06 mg/m

3 - (mg/m
3
)
-1 - 1.5E-05 mg/m

3 8.0E-04 mg/m
3 1.8E-02

Inhalation Arsenic 4.60E-09 mg/m
3 3.8E-10 mg/m

3 4.3E+00 (mg/m
3
)
-1 1.6E-09 1.1E-09 mg/m

3 1.5E-05 mg/m
3 7.0E-05

MIP2 - Particulates Cobalt 7.94E-09 mg/m
3 6.5E-10 mg/m

3 9.0E+00 (mg/m
3
)
-1 5.8E-09 1.8E-09 mg/m

3 6.0E-06 mg/m
3 3.0E-04

and Volatilization Iron 1.56E-05 mg/m
3 1.3E-06 mg/m

3 - (mg/m
3
)
-1 - 3.6E-06 mg/m

3 - mg/m
3 -

Manganese 5.18E-07 mg/m
3 4.2E-08 mg/m

3 - (mg/m
3
)
-1 - 1.2E-07 mg/m

3 5.0E-05 mg/m
3 2.4E-03

Benzo[a]anthracene 2.50E-10 mg/m
3 2.0E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 2.2E-12 5.7E-11 mg/m

3 - mg/m
3 -

Benzo[a]pyrene 6.25E-11 mg/m
3 5.1E-12 mg/m

3 1.1E+00 (mg/m
3
)
-1 5.6E-12 1.4E-11 mg/m

3 - mg/m
3 -

Benzo[b]fluoranthene 1.69E-10 mg/m
3 1.4E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 1.5E-12 3.9E-11 mg/m

3 - mg/m
3 -

Dibenz(a,h)anthracene 1.99E-11 mg/m
3 1.6E-12 mg/m

3 1.2E+00 (mg/m
3
)
-1 1.9E-12 4.5E-12 mg/m

3 - mg/m
3 -

Exp. Route Total 7.5E-09 2.1E-02

Exposure Point Total 1.6E-06 9.9E-02
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TABLE 7.2.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Commercial Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Formaldehyde 6.24E-03 mg/L 1.9E-05 mg/kg-day - (mg/kg-day)
-1 - 2.1E-05 mg/kg-day 2.0E-01 mg/kg-day 1.1E-04

Aluminum 6.20E+03 mg/kg 9.5E-04 mg/kg-day - (mg/kg-day)
-1 - 2.7E-03 mg/kg-day 1.0E+00 mg/kg-day 2.7E-03

Soil All Soil Former Shot Incidental Arsenic 6.66E+00 mg/kg 6.1E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 9.2E-07 1.7E-06 mg/kg-day 3.0E-04 mg/kg-day 5.7E-03

(0 -15 ft bgs) Blast Area (FBSA) Ingestion Chromium VI 9.45E-01 mg/kg 1.4E-07 mg/kg-day 5.0E-01 (mg/kg-day)
-1 7.2E-08 4.0E-07 mg/kg-day 3.0E-03 mg/kg-day 1.3E-04

(cont) Cobalt 3.00E+01 mg/kg 4.6E-06 mg/kg-day - (mg/kg-day)
-1 - 1.3E-05 mg/kg-day 3.0E-04 mg/kg-day 4.3E-02

Copper 3.11E+02 mg/kg 4.7E-05 mg/kg-day - (mg/kg-day)
-1 - 1.3E-04 mg/kg-day 4.0E-02 mg/kg-day 3.3E-03

Iron 2.37E+04 mg/kg 3.6E-03 mg/kg-day - (mg/kg-day)
-1 - 1.0E-02 mg/kg-day 7.0E-01 mg/kg-day 1.5E-02

Lead 2.71E+02 mg/kg 4.1E-05 mg/kg-day - (mg/kg-day)
-1 - 1.2E-04 mg/kg-day - mg/kg-day -

Manganese 4.87E+02 mg/kg 7.4E-05 mg/kg-day - (mg/kg-day)
-1 - 2.1E-04 mg/kg-day 2.4E-02 mg/kg-day 8.7E-03

Nickel 2.06E+02 mg/kg 3.2E-05 mg/kg-day - (mg/kg-day)
-1 - 8.8E-05 mg/kg-day 2.0E-02 mg/kg-day 4.4E-03

Benzo[a]anthracene 7.56E-01 mg/kg 1.2E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 8.4E-08 3.2E-07 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 1.10E+00 mg/kg 1.7E-07 mg/kg-day 7.3E+00 (mg/kg-day)
-1 1.2E-06 4.7E-07 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 7.91E-01 mg/kg 1.2E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 8.8E-08 3.4E-07 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 1.39E-01 mg/kg 2.1E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 1.6E-07 6.0E-08 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 4.98E-01 mg/kg 7.6E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 5.6E-08 2.1E-07 mg/kg-day - mg/kg-day -

Exp. Route Total 2.6E-06 8.2E-02

Aluminum 6.20E+03 mg/kg 8.0E-05 mg/kg-day - (mg/kg-day)
-1 - 2.2E-04 mg/kg-day 1.0E+00 mg/kg-day 2.2E-04

Dermal Arsenic 6.66E+00 mg/kg 2.6E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 3.9E-07 7.2E-07 mg/kg-day 3.0E-04 mg/kg-day 2.4E-03

Absorption Chromium VI 9.45E-01 mg/kg 1.2E-08 mg/kg-day 2.0E+01 (mg/kg-day)
-1 2.4E-07 3.4E-08 mg/kg-day 7.5E-05 mg/kg-day 4.6E-04

Cobalt 3.00E+01 mg/kg 3.9E-07 mg/kg-day - (mg/kg-day)
-1 - 1.1E-06 mg/kg-day 3.0E-04 mg/kg-day 3.6E-03

Copper 3.11E+02 mg/kg 4.0E-06 mg/kg-day - (mg/kg-day)
-1 - 1.1E-05 mg/kg-day 4.0E-02 mg/kg-day 2.8E-04

Iron 2.37E+04 mg/kg 3.1E-04 mg/kg-day - (mg/kg-day)
-1 - 8.6E-04 mg/kg-day 7.0E-01 mg/kg-day 1.2E-03

Lead 2.71E+02 mg/kg 3.5E-06 mg/kg-day - (mg/kg-day)
-1 - 9.8E-06 mg/kg-day - mg/kg-day -

Manganese 4.87E+02 mg/kg 6.3E-06 mg/kg-day - (mg/kg-day)
-1 - 1.8E-05 mg/kg-day 9.6E-04 mg/kg-day 1.8E-02

Nickel 2.06E+02 mg/kg 2.7E-06 mg/kg-day - (mg/kg-day)
-1 - 7.5E-06 mg/kg-day 8.0E-04 mg/kg-day 9.3E-03

Benzo[a]anthracene 7.56E-01 mg/kg 1.3E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 9.3E-08 3.6E-07 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 1.10E+00 mg/kg 1.8E-07 mg/kg-day 7.3E+00 (mg/kg-day)
-1 1.3E-06 5.2E-07 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 7.91E-01 mg/kg 1.3E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 9.7E-08 3.7E-07 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 1.39E-01 mg/kg 2.3E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 1.7E-07 6.5E-08 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 4.98E-01 mg/kg 8.4E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 6.1E-08 2.3E-07 mg/kg-day - mg/kg-day -

Exp. Route Total 2.4E-06 3.6E-02

Aluminum 4.56E-06 mg/m
3 3.7E-07 mg/m

3 - (mg/m
3
)
-1 - 1.0E-06 mg/m

3 5.0E-03 mg/m
3 2.1E-04

FSBA - Particulates Inhalation Arsenic 4.90E-09 mg/m
3 4.0E-10 mg/m

3 4.3E+00 (mg/m
3
)
-1 1.7E-09 1.1E-09 mg/m

3 1.5E-05 mg/m
3 7.5E-05

and Volatilization Chromium VI 6.95E-10 mg/m
3 5.7E-11 mg/m

3 8.4E+01 (mg/m
3
)
-1 4.8E-09 1.6E-10 mg/m

3 1.0E-04 mg/m
3 1.6E-06

Cobalt 2.20E-08 mg/m
3 1.8E-09 mg/m

3 9.0E+00 (mg/m
3
)
-1 1.6E-08 5.0E-09 mg/m

3 6.0E-06 mg/m
3 8.4E-04

Copper 2.28E-07 mg/m
3 1.9E-08 mg/m

3 - (mg/m
3
)
-1 - 5.2E-08 mg/m

3 - mg/m
3 -

Iron 1.75E-05 mg/m
3 1.4E-06 mg/m

3 - (mg/m
3
)
-1 - 4.0E-06 mg/m

3 - mg/m
3 -

Lead 2.00E-07 mg/m
3 1.6E-08 mg/m

3 - (mg/m
3
)
-1 - 4.6E-08 mg/m

3 - mg/m
3 -

Manganese 3.58E-07 mg/m
3 2.9E-08 mg/m

3 - (mg/m
3
)
-1 - 8.2E-08 mg/m

3 5.0E-05 mg/m
3 1.6E-03

Nickel 1.52E-07 mg/m
3 1.2E-08 mg/m

3 2.6E-01 (mg/m
3
)
-1 3.2E-09 3.5E-08 mg/m

3 9.0E-05 mg/m
3 3.8E-04

Benzo[a]pyrene 5.56E-10 mg/m
3 4.5E-11 mg/m

3 1.1E+00 (mg/m
3
)
-1 5.0E-11 1.3E-10 mg/m

3 - mg/m
3 -

Benzo[a]anthracene 8.05E-10 mg/m
3 6.6E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 7.2E-12 1.8E-10 mg/m

3 - mg/m
3 -

Benzo[b]fluoranthene 5.82E-10 mg/m
3 4.7E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 5.2E-12 1.3E-10 mg/m

3 - mg/m
3 -

Dibenz(a,h)anthracene 1.02E-10 mg/m
3 8.3E-12 mg/m

3 1.2E+00 (mg/m
3
)
-1 1.0E-11 2.3E-11 mg/m

3 - mg/m
3 -

Indeno[1,2,3-cd]pyrene 3.66E-10 mg/m
3 3.0E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 3.3E-12 8.4E-11 mg/m

3 - mg/m
3 -

Exp. Route Total 2.6E-08 3.1E-03

Exposure Point Total 5.0E-06 1.2E-01
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TABLE 7.2.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Commercial Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Formaldehyde 6.24E-03 mg/L 1.9E-05 mg/kg-day - (mg/kg-day)
-1 - 2.1E-05 mg/kg-day 2.0E-01 mg/kg-day 1.1E-04

Arsenic 8.40E+00 mg/kg 7.7E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 1.2E-06 2.2E-06 mg/kg-day 3.0E-04 mg/kg-day 7.2E-03

Soil All Soil Expended Incidental Cobalt 3.40E+01 mg/kg 5.2E-06 mg/kg-day - (mg/kg-day)
-1 - 1.5E-05 mg/kg-day 3.0E-04 mg/kg-day 4.9E-02

(0 -15 ft bgs) Waste Area (EWA) Ingestion Copper 3.27E+02 mg/kg 5.0E-05 mg/kg-day - (mg/kg-day)
-1 - 1.4E-04 mg/kg-day 4.0E-02 mg/kg-day 3.5E-03

(cont) Iron 2.81E+04 mg/kg 4.3E-03 mg/kg-day - (mg/kg-day)
-1 - 1.2E-02 mg/kg-day 7.0E-01 mg/kg-day 1.7E-02

Manganese 8.59E+02 mg/kg 1.3E-04 mg/kg-day - (mg/kg-day)
-1 - 3.7E-04 mg/kg-day 2.4E-02 mg/kg-day 1.5E-02

Nickel 1.91E+02 mg/kg 2.9E-05 mg/kg-day - (mg/kg-day)
-1 - 8.2E-05 mg/kg-day 2.0E-02 mg/kg-day 4.1E-03

Benzo[a]anthracene 2.79E-01 mg/kg 4.3E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 3.1E-08 1.2E-07 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 2.57E-01 mg/kg 3.9E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 2.9E-07 1.1E-07 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 4.02E-01 mg/kg 6.1E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 4.5E-08 1.7E-07 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 4.78E-02 mg/kg 7.3E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 5.3E-08 2.0E-08 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 1.86E-01 mg/kg 2.8E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 2.1E-08 8.0E-08 mg/kg-day - mg/kg-day -

Exp. Route Total 1.6E-06 9.6E-02

Arsenic 8.40E+00 mg/kg 3.3E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 4.9E-07 9.1E-07 mg/kg-day 3.0E-04 mg/kg-day 3.0E-03

Dermal Cobalt 3.40E+01 mg/kg 4.4E-07 mg/kg-day - (mg/kg-day)
-1 - 1.2E-06 mg/kg-day 3.0E-04 mg/kg-day 4.1E-03

Absorption Copper 3.27E+02 mg/kg 4.2E-06 mg/kg-day - (mg/kg-day)
-1 - 1.2E-05 mg/kg-day 4.0E-02 mg/kg-day 3.0E-04

Iron 2.81E+04 mg/kg 3.6E-04 mg/kg-day - (mg/kg-day)
-1 - 1.0E-03 mg/kg-day 7.0E-01 mg/kg-day 1.5E-03

Manganese 8.59E+02 mg/kg 1.1E-05 mg/kg-day - (mg/kg-day)
-1 - 3.1E-05 mg/kg-day 9.6E-04 mg/kg-day 3.2E-02

Nickel 1.91E+02 mg/kg 2.5E-06 mg/kg-day - (mg/kg-day)
-1 - 6.9E-06 mg/kg-day 8.0E-04 mg/kg-day 8.6E-03

Benzo[a]anthracene 2.79E-01 mg/kg 4.7E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 3.4E-08 1.3E-07 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 2.57E-01 mg/kg 4.3E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 3.2E-07 1.2E-07 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 4.02E-01 mg/kg 6.8E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 4.9E-08 1.9E-07 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 4.78E-02 mg/kg 8.0E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 5.9E-08 2.3E-08 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 1.86E-01 mg/kg 3.1E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 2.3E-08 8.8E-08 mg/kg-day - mg/kg-day -

Exp. Route Total 9.7E-07 5.0E-02

Arsenic 6.18E-09 mg/m
3 5.0E-10 mg/m

3 4.3E+00 (mg/m
3
)
-1 2.2E-09 1.4E-09 mg/m

3 1.5E-05 mg/m
3 9.4E-05

EWA - Particulates Inhalation Cobalt 2.50E-08 mg/m
3 2.0E-09 mg/m

3 9.0E+00 (mg/m
3
)
-1 1.8E-08 5.7E-09 mg/m

3 6.0E-06 mg/m
3 9.5E-04

and Volatilization Copper 2.41E-07 mg/m
3 2.0E-08 mg/m

3 - (mg/m
3
)
-1 - 5.5E-08 mg/m

3 - mg/m
3 -

Iron 2.07E-05 mg/m
3 1.7E-06 mg/m

3 - (mg/m
3
)
-1 - 4.7E-06 mg/m

3 - mg/m
3 -

Manganese 6.31E-07 mg/m
3 5.1E-08 mg/m

3 - (mg/m
3
)
-1 - 1.4E-07 mg/m

3 5.0E-05 mg/m
3 2.9E-03

Nickel 1.40E-07 mg/m
3 1.1E-08 mg/m

3 2.6E-01 (mg/m
3
)
-1 3.0E-09 3.2E-08 mg/m

3 9.0E-05 mg/m
3 3.6E-04

Benzo[a]anthracene 2.05E-10 mg/m
3 1.7E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 1.8E-12 4.7E-11 mg/m

3 - mg/m
3 -

Benzo[a]pyrene 1.89E-10 mg/m
3 1.5E-11 mg/m

3 1.1E+00 (mg/m
3
)
-1 1.7E-11 4.3E-11 mg/m

3 - mg/m
3 -

Benzo[b]fluoranthene 2.96E-10 mg/m
3 2.4E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 2.7E-12 6.7E-11 mg/m

3 - mg/m
3 -

Dibenz(a,h)anthracene 3.51E-11 mg/m
3 2.9E-12 mg/m

3 1.2E+00 (mg/m
3
)
-1 3.4E-12 8.0E-12 mg/m

3 - mg/m
3 -

Indeno[1,2,3-cd]pyrene 1.37E-10 mg/m
3 1.1E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 1.2E-12 3.1E-11 mg/m

3 - mg/m
3 -

Exp. Route Total 2.4E-08 4.3E-03

Exposure Point Total 2.6E-06 1.5E-01

     Exposure Medium Total - Average for All Areas 1.6E-05 4.4E+00

Medium Total 1.6E-05 4.4E+00
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TABLE 7.2.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Commercial Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Formaldehyde 6.24E-03 mg/L 1.9E-05 mg/kg-day - (mg/kg-day)
-1 - 2.1E-05 mg/kg-day 2.0E-01 mg/kg-day 1.1E-04

1,1,1-Trichloroethane 4.21E+01 mg/m
3 3.4E+00 mg/m

3 - (mg/m
3
)
-1 - 9.6E+00 mg/m

3 5.0E+00 mg/m
3 1.9E+00

Groundwater Vapor Indoor Air Inhalation 1,1,2-Trichloroethane 3.93E-02 mg/m
3 3.2E-03 mg/m

3 1.6E-02 (mg/m
3
)
-1 5.1E-05 9.0E-03 mg/m

3 2.0E-04 mg/m
3 4.5E+01

Intrusion Former FWEC 1,1-Dichloroethane 2.88E+00 mg/m
3 2.3E-01 mg/m

3 1.6E-03 (mg/m
3
)
-1 3.8E-04 6.6E-01 mg/m

3 - mg/m
3 -

from Groundwater  Facility 1,1-Dichloroethene 6.19E+00 mg/m
3 5.0E-01 mg/m

3 - (mg/m
3
)
-1 - 1.4E+00 mg/m

3 2.0E-01 mg/m
3 7.1E+00

MIP Area 2 Mercury 9.81E-04 mg/m
3 8.0E-05 mg/m

3 - (mg/m
3
)
-1 - 2.2E-04 mg/m

3 3.0E-04 mg/m
3 7.5E-01

Naphthalene 2.10E-02 mg/m
3 1.7E-03 mg/m

3 3.4E-02 (mg/m
3
)
-1 5.8E-05 4.8E-03 mg/m

3 3.0E-03 mg/m
3 1.6E+00

Ethylbenzene 4.21E-02 mg/m
3 3.4E-03 mg/m

3 2.5E-03 (mg/m
3
)
-1 8.6E-06 9.6E-03 mg/m

3 1.0E+00 mg/m
3 9.6E-03

Tetrachloroethene 6.41E-02 mg/m
3 5.2E-03 mg/m

3 2.6E-04 (mg/m
3
)
-1 1.4E-06 1.5E-02 mg/m

3 4.0E-02 mg/m
3 3.7E-01

Trichloroethene 6.64E-02 mg/m
3 5.4E-03 mg/m

3 4.1E-03 (mg/m
3
)
-1 2.2E-05 1.5E-02 mg/m

3 2.0E-03 mg/m
3 7.6E+00

Xylenes, Total 2.97E-01 mg/m
3 2.4E-02 mg/m

3 - (mg/m
3
)
-1 - 6.8E-02 mg/m

3 1.0E-01 mg/m
3 6.8E-01

Exp. Route Total 5.2E-04 6.5E+01

Exposure Point Total 5.2E-04 6.5E+01

Exposure Medium Total 5.2E-04 6.5E+01

Medium Total 5.2E-04 6.5E+01

Total of Receptor Risks Across All Media  6.5E-04 Total of Receptor Hazards Across All Media  7.6E+01

Notes:

HI =CDI / Toxicity Value

ELCR = CDI * Toxicity Value

Chromium (total) in groundwater is assumed to be Chromium VI due to the absence of valid groundwater chromium speciation data.  

Arsenic ingestion intakes from soil reflect USEPA's 2012 Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil of 60%.
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TABLE 7.3.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Current / Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Trespasser

Receptor Age:  Adolescent

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units ADAF Value Units Value Units

Incidental 1,1,2,2-Tetrachloroethane 4.31E+00 mg/kg 8.9E-08 mg/kg-day 2.0E-01 (mg/kg-day)
-1 No 1.8E-08 1.0E-06 mg/kg-day 2.0E-02 mg/kg-day 5.2E-05

Soil Surface Soil MIP1 Ingestion 1,1,2-Trichloroethane 2.94E+00 mg/kg 6.1E-08 mg/kg-day 5.7E-02 (mg/kg-day)
-1 No 3.5E-09 7.1E-07 mg/kg-day 4.0E-03 mg/kg-day 1.8E-04

(0 -1 ft bgs) Trichloroethene 4.10E+02 mg/kg 8.5E-06 mg/kg-day 4.6E-02 (mg/kg-day)
-1 Yes 5.5E-07 9.9E-05 mg/kg-day 5.0E-04 mg/kg-day 2.0E-01

Exp. Route Total 5.7E-07 2.0E-01

1,1,2,2-Tetrachloroethane 4.31E+00 mg/kg 2.4E-10 mg/kg-day 2.0E-01 (mg/kg-day)
-1 No 4.9E-11 2.8E-09 mg/kg-day 2.0E-02 mg/kg-day 1.4E-07

Dermal 1,1,2-Trichloroethane 2.94E+00 mg/kg 1.7E-10 mg/kg-day 5.7E-02 (mg/kg-day)
-1 No 9.5E-12 1.9E-09 mg/kg-day 4.0E-03 mg/kg-day 4.9E-07

Absorption Trichloroethene 4.10E+02 mg/kg 2.3E-08 mg/kg-day 4.6E-02 (mg/kg-day)
-1 Yes 1.5E-09 2.7E-07 mg/kg-day 5.0E-04 mg/kg-day 5.4E-04

Exp. Route Total 1.6E-09 5.4E-04

1,1,2,2-Tetrachloroethane 2.21E-04 mg/m
3 4.3E-07 mg/m

3 5.8E-02 (mg/m
3
)
-1 No 2.5E-08 5.0E-06 mg/m

3 - mg/m
3 -

MIP1 - Particulates Inhalation 1,1,2-Trichloroethane 3.15E-04 mg/m
3 6.2E-07 mg/m

3 1.6E-02 (mg/m
3
)
-1 No 9.9E-09 7.2E-06 mg/m

3 2.0E-04 mg/m
3 3.6E-02

and Volatilization Trichloroethene 1.44E-01 mg/m
3 2.8E-04 mg/m

3 4.1E-03 (mg/m
3
)
-1 Yes 1.7E-06 3.3E-03 mg/m

3 2.0E-03 mg/m
3 1.6E+00

Exp. Route Total 1.7E-06 1.7E+00

Exposure Point Total 2.3E-06 1.9E+00
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TABLE 7.3.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Current / Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Trespasser

Receptor Age:  Adolescent

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units ADAF Value Units Value Units

Aluminum 6.20E+03 mg/kg 1.3E-04 mg/kg-day - (mg/kg-day)
-1 No - 1.5E-03 mg/kg-day 1.0E+00 mg/kg-day 1.5E-03

Soil Surface Soil Former Shot Incidental Arsenic 6.66E+00 mg/kg 8.3E-08 mg/kg-day 1.5E+00 (mg/kg-day)
-1 No 1.2E-07 9.6E-07 mg/kg-day 3.0E-04 mg/kg-day 3.2E-03

(0 -1 ft bgs) Blast Area (FBSA) Ingestion Chromium VI 9.45E-01 mg/kg 2.0E-08 mg/kg-day 5.0E-01 (mg/kg-day)
-1 Yes 2.9E-08 2.3E-07 mg/kg-day 3.0E-03 mg/kg-day 7.6E-05

(cont.) Cobalt 3.00E+01 mg/kg 6.2E-07 mg/kg-day - (mg/kg-day)
-1 No - 7.2E-06 mg/kg-day 3.0E-04 mg/kg-day 2.4E-02

Copper 3.11E+02 mg/kg 6.4E-06 mg/kg-day - (mg/kg-day)
-1 No - 7.5E-05 mg/kg-day 4.0E-02 mg/kg-day 1.9E-03

Iron 2.37E+04 mg/kg 4.9E-04 mg/kg-day - (mg/kg-day)
-1 No - 5.7E-03 mg/kg-day 7.0E-01 mg/kg-day 8.2E-03

Lead 2.71E+02 mg/kg 5.6E-06 mg/kg-day - (mg/kg-day)
-1 No - 6.5E-05 mg/kg-day - mg/kg-day -

Manganese 4.87E+02 mg/kg 1.0E-05 mg/kg-day - (mg/kg-day)
-1 No - 1.2E-04 mg/kg-day 2.4E-02 mg/kg-day 4.9E-03

Nickel 2.06E+02 mg/kg 4.3E-06 mg/kg-day - (mg/kg-day)
-1 No - 5.0E-05 mg/kg-day 2.0E-02 mg/kg-day 2.5E-03

Benzo[a]anthracene 7.56E-01 mg/kg 1.6E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 3.4E-08 1.8E-07 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 1.10E+00 mg/kg 2.3E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 5.0E-07 2.6E-07 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 7.91E-01 mg/kg 1.6E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 3.6E-08 1.9E-07 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 1.39E-01 mg/kg 2.9E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 6.3E-08 3.4E-08 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 4.98E-01 mg/kg 1.0E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 2.3E-08 1.2E-07 mg/kg-day - mg/kg-day -

Exp. Route Total 8.0E-07 4.6E-02

Aluminum 6.20E+03 mg/kg 7.0E-06 mg/kg-day - (mg/kg-day)
-1 No - 8.2E-05 mg/kg-day 1.0E+00 mg/kg-day 8.2E-05

Dermal Arsenic 6.66E+00 mg/kg 2.3E-08 mg/kg-day 1.5E+00 (mg/kg-day)
-1 No 3.4E-08 2.6E-07 mg/kg-day 3.0E-04 mg/kg-day 8.8E-04

Absorption Chromium VI 9.45E-01 mg/kg 1.1E-09 mg/kg-day 2.0E+01 (mg/kg-day)
-1 Yes 6.4E-08 1.2E-08 mg/kg-day 7.5E-05 mg/kg-day 1.7E-04

Cobalt 3.00E+01 mg/kg 3.4E-08 mg/kg-day - (mg/kg-day)
-1 No - 4.0E-07 mg/kg-day 3.0E-04 mg/kg-day 1.3E-03

Copper 3.11E+02 mg/kg 3.5E-07 mg/kg-day - (mg/kg-day)
-1 No - 4.1E-06 mg/kg-day 4.0E-02 mg/kg-day 1.0E-04

Iron 2.37E+04 mg/kg 2.7E-05 mg/kg-day - (mg/kg-day)
-1 No - 3.1E-04 mg/kg-day 7.0E-01 mg/kg-day 4.5E-04

Lead 2.71E+02 mg/kg 3.1E-07 mg/kg-day - (mg/kg-day)
-1 No - 3.6E-06 mg/kg-day - mg/kg-day -

Manganese 4.87E+02 mg/kg 5.5E-07 mg/kg-day - (mg/kg-day)
-1 No - 6.4E-06 mg/kg-day 9.6E-04 mg/kg-day 6.7E-03

Nickel 2.06E+02 mg/kg 2.3E-07 mg/kg-day - (mg/kg-day)
-1 No - 2.7E-06 mg/kg-day 8.0E-04 mg/kg-day 3.4E-03

Benzo[a]anthracene 7.56E-01 mg/kg 1.1E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 2.4E-08 1.3E-07 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 1.10E+00 mg/kg 1.6E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 3.5E-07 1.9E-07 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 7.91E-01 mg/kg 1.2E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 2.6E-08 1.4E-07 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 1.39E-01 mg/kg 2.0E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 4.5E-08 2.4E-08 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 4.98E-01 mg/kg 7.3E-09 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 1.6E-08 8.6E-08 mg/kg-day - mg/kg-day -

Exp. Route Total 5.6E-07 1.3E-02

Aluminum 4.56E-06 mg/m
3 8.9E-09 mg/m

3 - (mg/m
3
)
-1 No - 1.0E-07 mg/m

3 5.0E-03 mg/m
3 2.1E-05

FSBA - Particulates Inhalation Arsenic 4.90E-09 mg/m
3 9.6E-12 mg/m

3 4.3E+00 (mg/m
3
)
-1 No 4.1E-11 1.1E-10 mg/m

3 1.5E-05 mg/m
3 7.5E-06

and Volatilization Chromium VI 6.95E-10 mg/m
3 1.4E-12 mg/m

3 8.4E+01 (mg/m
3
)
-1 Yes 3.4E-10 1.6E-11 mg/m

3 1.0E-04 mg/m
3 1.6E-07

Cobalt 2.20E-08 mg/m
3 4.3E-11 mg/m

3 9.0E+00 (mg/m
3
)
-1 No 3.9E-10 5.0E-10 mg/m

3 6.0E-06 mg/m
3 8.4E-05

Copper 2.28E-07 mg/m
3 4.5E-10 mg/m

3 - (mg/m
3
)
-1 No - 5.2E-09 mg/m

3 - mg/m
3 -

Iron 1.75E-05 mg/m
3 3.4E-08 mg/m

3 - (mg/m
3
)
-1 No - 4.0E-07 mg/m

3 - mg/m
3 -

Lead 2.00E-07 mg/m
3 3.9E-10 mg/m

3 - (mg/m
3
)
-1 No - 4.6E-09 mg/m

3 - mg/m
3 -

Manganese 3.58E-07 mg/m
3 7.0E-10 mg/m

3 - (mg/m
3
)
-1 No - 8.2E-09 mg/m

3 5.0E-05 mg/m
3 1.6E-04

Nickel 1.52E-07 mg/m
3 3.0E-10 mg/m

3 2.6E-01 (mg/m
3
)
-1 No 7.7E-11 3.5E-09 mg/m

3 9.0E-05 mg/m
3 3.8E-05

Benzo[a]pyrene 5.56E-10 mg/m
3 1.1E-12 mg/m

3 1.1E+00 (mg/m
3
)
-1 Yes 3.6E-12 1.3E-11 mg/m

3 - mg/m
3 -

Benzo[a]anthracene 8.05E-10 mg/m
3 1.6E-12 mg/m

3 1.1E-01 (mg/m
3
)
-1 Yes 5.2E-13 1.8E-11 mg/m

3 - mg/m
3 -

Benzo[b]fluoranthene 5.82E-10 mg/m
3 1.1E-12 mg/m

3 1.1E-01 (mg/m
3
)
-1 Yes 3.8E-13 1.3E-11 mg/m

3 - mg/m
3 -

Dibenz(a,h)anthracene 1.02E-10 mg/m
3 2.0E-13 mg/m

3 1.2E+00 (mg/m
3
)
-1 Yes 7.2E-13 2.3E-12 mg/m

3 - mg/m
3 -

Indeno[1,2,3-cd]pyrene 3.66E-10 mg/m
3 7.2E-13 mg/m

3 1.1E-01 (mg/m
3
)
-1 Yes 2.4E-13 8.4E-12 mg/m

3 - mg/m
3 -

Exp. Route Total 8.5E-10 3.1E-04

Exposure Point Total 1.4E-06 6.0E-02
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TABLE 7.3.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Current / Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Trespasser

Receptor Age:  Adolescent

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units ADAF Value Units Value Units

Arsenic 8.40E+00 mg/kg 1.0E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 No 1.6E-07 1.2E-06 mg/kg-day 3.0E-04 mg/kg-day 4.1E-03

Soil Surface Soil Expended Incidental Cobalt 3.40E+01 mg/kg 7.0E-07 mg/kg-day - (mg/kg-day)
-1 No - 8.2E-06 mg/kg-day 3.0E-04 mg/kg-day 2.7E-02

(0 -1 ft bgs) Waste Area (EWA) Ingestion Copper 3.27E+02 mg/kg 6.8E-06 mg/kg-day - (mg/kg-day)
-1 No - 7.9E-05 mg/kg-day 4.0E-02 mg/kg-day 2.0E-03

(cont.) Iron 2.81E+04 mg/kg 5.8E-04 mg/kg-day - (mg/kg-day)
-1 No - 6.8E-03 mg/kg-day 7.0E-01 mg/kg-day 9.7E-03

Manganese 8.59E+02 mg/kg 1.8E-05 mg/kg-day - (mg/kg-day)
-1 No - 2.1E-04 mg/kg-day 2.4E-02 mg/kg-day 8.6E-03

Nickel 1.91E+02 mg/kg 3.9E-06 mg/kg-day - (mg/kg-day)
-1 No - 4.6E-05 mg/kg-day 2.0E-02 mg/kg-day 2.3E-03

Benzo[a]anthracene 2.79E-01 mg/kg 5.8E-09 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 1.3E-08 6.7E-08 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 2.57E-01 mg/kg 5.3E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 1.2E-07 6.2E-08 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 4.02E-01 mg/kg 8.3E-09 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 1.8E-08 9.7E-08 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 4.78E-02 mg/kg 9.9E-10 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 2.2E-08 1.2E-08 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 1.86E-01 mg/kg 3.8E-09 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 8.4E-09 4.5E-08 mg/kg-day - mg/kg-day -

Exp. Route Total 3.3E-07 5.4E-02

Arsenic 8.40E+00 mg/kg 2.9E-08 mg/kg-day 1.5E+00 (mg/kg-day)
-1 No 4.3E-08 3.3E-07 mg/kg-day 3.0E-04 mg/kg-day 1.1E-03

Dermal Cobalt 3.40E+01 mg/kg 3.9E-08 mg/kg-day - (mg/kg-day)
-1 No - 4.5E-07 mg/kg-day 3.0E-04 mg/kg-day 1.5E-03

Absorption Copper 3.27E+02 mg/kg 3.7E-07 mg/kg-day - (mg/kg-day)
-1 No - 4.3E-06 mg/kg-day 4.0E-02 mg/kg-day 1.1E-04

Iron 2.81E+04 mg/kg 3.2E-05 mg/kg-day - (mg/kg-day)
-1 No - 3.7E-04 mg/kg-day 7.0E-01 mg/kg-day 5.3E-04

Manganese 8.59E+02 mg/kg 9.7E-07 mg/kg-day - (mg/kg-day)
-1 No - 1.1E-05 mg/kg-day 9.6E-04 mg/kg-day 1.2E-02

Nickel 1.91E+02 mg/kg 2.2E-07 mg/kg-day - (mg/kg-day)
-1 No - 2.5E-06 mg/kg-day 8.0E-04 mg/kg-day 3.2E-03

Benzo[a]anthracene 2.79E-01 mg/kg 4.1E-09 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 9.0E-09 4.8E-08 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 2.57E-01 mg/kg 3.8E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 8.3E-08 4.4E-08 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 4.02E-01 mg/kg 5.9E-09 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 1.3E-08 6.9E-08 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 4.78E-02 mg/kg 7.0E-10 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 1.5E-08 8.2E-09 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 1.86E-01 mg/kg 2.7E-09 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 6.0E-09 3.2E-08 mg/kg-day - mg/kg-day -

Exp. Route Total 1.7E-07 1.8E-02

Arsenic 6.18E-09 mg/m
3 1.2E-11 mg/m

3 4.3E+00 (mg/m
3
)
-1 No 5.2E-11 1.4E-10 mg/m

3 1.5E-05 mg/m
3 9.4E-06

EWA - Particulates Inhalation Cobalt 2.50E-08 mg/m
3 4.9E-11 mg/m

3 9.0E+00 (mg/m
3
)
-1 No 4.4E-10 5.7E-10 mg/m

3 6.0E-06 mg/m
3 9.5E-05

and Volatilization Copper 2.41E-07 mg/m
3 4.7E-10 mg/m

3 - (mg/m
3
)
-1 No - 5.5E-09 mg/m

3 - mg/m
3 -

Iron 2.07E-05 mg/m
3 4.0E-08 mg/m

3 - (mg/m
3
)
-1 No - 4.7E-07 mg/m

3 - mg/m
3 -

Manganese 6.31E-07 mg/m
3 1.2E-09 mg/m

3 - (mg/m
3
)
-1 No - 1.4E-08 mg/m

3 5.0E-05 mg/m
3 2.9E-04

Nickel 1.40E-07 mg/m
3 2.7E-10 mg/m

3 2.6E-01 (mg/m
3
)
-1 No 7.1E-11 3.2E-09 mg/m

3 9.0E-05 mg/m
3 3.6E-05

Benzo[a]anthracene 2.05E-10 mg/m
3 4.0E-13 mg/m

3 1.1E-01 (mg/m
3
)
-1 Yes 1.3E-13 4.7E-12 mg/m

3 - mg/m
3 -

Benzo[a]pyrene 1.89E-10 mg/m
3 3.7E-13 mg/m

3 1.1E+00 (mg/m
3
)
-1 Yes 1.2E-12 4.3E-12 mg/m

3 - mg/m
3 -

Benzo[b]fluoranthene 2.96E-10 mg/m
3 5.8E-13 mg/m

3 1.1E-01 (mg/m
3
)
-1 Yes 1.9E-13 6.7E-12 mg/m

3 - mg/m
3 -

Dibenz(a,h)anthracene 3.51E-11 mg/m
3 6.9E-14 mg/m

3 1.2E+00 (mg/m
3
)
-1 Yes 2.5E-13 8.0E-13 mg/m

3 - mg/m
3 -

Indeno[1,2,3-cd]pyrene 1.37E-10 mg/m
3 2.7E-13 mg/m

3 1.1E-01 (mg/m
3
)
-1 Yes 8.8E-14 3.1E-12 mg/m

3 - mg/m
3 -

Exp. Route Total 5.7E-10 4.3E-04

Exposure Point Total 5.0E-07 7.3E-02

     Exposure Medium Total - Average for All Areas 1.4E-06 6.6E-01

Medium Total 1.4E-06 6.6E-01
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TABLE 7.3.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Current / Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Trespasser

Receptor Age:  Adolescent

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units ADAF Value Units Value Units

Sediment Sediment Retention Incidental Arsenic 7.76E+00 mg/kg 1.2E-08 mg/kg-day 1.5E+00 (mg/kg-day)
-1 No 1.7E-08 1.3E-07 mg/kg-day 3.0E-04 mg/kg-day 4.5E-04

Pond Ingestion Manganese 2.00E+03 mg/kg 5.0E-06 mg/kg-day - (mg/kg-day)
-1 No - 5.8E-05 mg/kg-day 2.4E-02 mg/kg-day 2.4E-03

Benzo[a]anthracene 1.15E+02 mg/kg 2.8E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 6.2E-07 3.3E-06 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 8.99E+01 mg/kg 2.2E-07 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 4.9E-06 2.6E-06 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 1.10E+02 mg/kg 2.7E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 6.0E-07 3.2E-06 mg/kg-day - mg/kg-day -

Benzo[k]fluoranthene 5.10E+01 mg/kg 1.3E-07 mg/kg-day 7.3E-02 (mg/kg-day)
-1 Yes 2.8E-08 1.5E-06 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 3.20E+01 mg/kg 7.9E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 1.7E-06 9.3E-07 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 5.43E+01 mg/kg 1.3E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 3.0E-07 1.6E-06 mg/kg-day - mg/kg-day -

Exp. Route Total 8.2E-06 2.9E-03

Dermal Arsenic 7.76E+00 mg/kg 3.2E-09 mg/kg-day 1.5E+00 (mg/kg-day)
-1 No 4.7E-09 3.7E-08 mg/kg-day 3.0E-04 mg/kg-day 1.2E-04

Absorption Manganese 2.00E+03 mg/kg 2.7E-07 mg/kg-day - (mg/kg-day)
-1 No - 3.2E-06 mg/kg-day 9.6E-04 mg/kg-day 3.3E-03

Benzo[a]anthracene 1.15E+02 mg/kg 2.0E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 4.4E-07 2.4E-06 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 8.99E+01 mg/kg 1.6E-07 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 3.5E-06 1.9E-06 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 1.10E+02 mg/kg 1.9E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 4.3E-07 2.3E-06 mg/kg-day - mg/kg-day -

Benzo[k]fluoranthene 5.10E+01 mg/kg 9.0E-08 mg/kg-day 7.3E-02 (mg/kg-day)
-1 Yes 2.0E-08 1.1E-06 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 3.20E+01 mg/kg 5.7E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 Yes 1.2E-06 6.6E-07 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 5.43E+01 mg/kg 9.6E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 Yes 2.1E-07 1.1E-06 mg/kg-day - mg/kg-day -

Exp. Route Total 5.8E-06 3.4E-03

Exposure Point Total 1.4E-05 6.3E-03

Exposure Medium Total 1.4E-05 6.3E-03

Medium Total 1.4E-05 6.3E-03

Total of Receptor Risks Across All Media  1.5E-05 Total of Receptor Hazards Across All Media  6.7E-01

Notes: (a) Per the USEPA (2005), the following default age-dependant adjustment factors (ADAF) were applied to the slope factor for the COPCS with a mutagenic mode of action:

AGE ADAF

0-<2 10

2-<16 3

16-<30 1

HI =CDI / Toxicity Value

ELCR = CDI * Toxicity Value

Chromium (total) in groundwater is assumed to be Chromium VI due to the absence of valid groundwater chromium speciation data.  

Arsenic ingestion intakes from soil and sediment reflect USEPA's 2012 Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil of 60%.

For the purposes of application of the ADAF, the trespasser is aged 11 to 16.  Therefore, an ADAF of 3 was applied.  The ADAF is only applied to the kidney portion of the CSF / Unit Risk for trichloroethene (9.3E-03 for oral and dermal exposures; 1E-03 for inhalation exposure).  The ADAF 

is not applied to the lymphoid tissue or liver portions of the CSF / Unit Risk (3.7E-02 for oral and dermal exposure; 3.1E-02 for inhalaition exposure).  
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TABLE 7.4A.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Current Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Site User

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Incidental 1,1,2,2-Tetrachloroethane 4.31E+00 mg/kg 2.7E-07 mg/kg-day 2.0E-01 (mg/kg-day)
-1 5.5E-08 7.7E-07 mg/kg-day 2.0E-02 mg/kg-day 3.8E-05

Soil Surface Soil MIP1 Ingestion 1,1,2-Trichloroethane 2.94E+00 mg/kg 1.9E-07 mg/kg-day 5.7E-02 (mg/kg-day)
-1 1.1E-08 5.2E-07 mg/kg-day 4.0E-03 mg/kg-day 1.3E-04

(0 -1 ft bgs) Trichloroethene 4.10E+02 mg/kg 2.6E-05 mg/kg-day 4.6E-02 (mg/kg-day)
-1 1.2E-06 7.3E-05 mg/kg-day 5.0E-04 mg/kg-day 1.5E-01

Exp. Route Total 1.3E-06 1.5E-01

1,1,2,2-Tetrachloroethane 4.31E+00 mg/kg 5.8E-10 mg/kg-day 2.0E-01 (mg/kg-day)
-1 1.2E-10 1.6E-09 mg/kg-day 2.0E-02 mg/kg-day 8.1E-08

Dermal 1,1,2-Trichloroethane 2.94E+00 mg/kg 4.0E-10 mg/kg-day 5.7E-02 (mg/kg-day)
-1 2.3E-11 1.1E-09 mg/kg-day 4.0E-03 mg/kg-day 2.8E-07

Absorption Trichloroethene 4.10E+02 mg/kg 5.5E-08 mg/kg-day 4.6E-02 (mg/kg-day)
-1 2.5E-09 1.5E-07 mg/kg-day 5.0E-04 mg/kg-day 3.1E-04

Exp. Route Total 2.7E-09 3.1E-04

1,1,2,2-Tetrachloroethane 2.21E-04 mg/m
3 9.4E-07 mg/m

3 5.8E-02 (mg/m
3
)
-1 5.4E-08 2.6E-06 mg/m

3 - mg/m
3 -

MIP1 - Particulates Inhalation 1,1,2-Trichloroethane 3.15E-04 mg/m
3 1.3E-06 mg/m

3 1.6E-02 (mg/m
3
)
-1 2.1E-08 3.7E-06 mg/m

3 2.0E-04 mg/m
3 1.9E-02

and Volatilization Trichloroethene 1.44E-01 mg/m
3 6.1E-04 mg/m

3 4.1E-03 (mg/m
3
)
-1 2.5E-06 1.7E-03 mg/m

3 2.0E-03 mg/m
3 8.5E-01

Exp. Route Total 2.6E-06 8.7E-01

Exposure Point Total 3.8E-06 1.0E+00
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TABLE 7.4A.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Current Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Site User

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Aluminum 6.20E+03 mg/kg 3.9E-04 mg/kg-day - (mg/kg-day)
-1 - 1.1E-03 mg/kg-day 1.0E+00 mg/kg-day 1.1E-03

Soil Surface Soil Former Shot Incidental Arsenic 6.66E+00 mg/kg 2.5E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 3.8E-07 7.1E-07 mg/kg-day 3.0E-04 mg/kg-day 2.4E-03

(0 -1 ft bgs) Blast Area (FBSA) Ingestion Chromium VI 9.45E-01 mg/kg 6.0E-08 mg/kg-day 5.0E-01 (mg/kg-day)
-1 3.0E-08 1.7E-07 mg/kg-day 3.0E-03 mg/kg-day 5.6E-05

Cobalt 3.00E+01 mg/kg 1.9E-06 mg/kg-day - (mg/kg-day)
-1 - 5.3E-06 mg/kg-day 3.0E-04 mg/kg-day 1.8E-02

Copper 3.11E+02 mg/kg 2.0E-05 mg/kg-day - (mg/kg-day)
-1 - 5.5E-05 mg/kg-day 4.0E-02 mg/kg-day 1.4E-03

Iron 2.37E+04 mg/kg 1.5E-03 mg/kg-day - (mg/kg-day)
-1 - 4.2E-03 mg/kg-day 7.0E-01 mg/kg-day 6.0E-03

Lead 2.71E+02 mg/kg 1.7E-05 mg/kg-day - (mg/kg-day)
-1 - 4.8E-05 mg/kg-day - mg/kg-day -

Manganese 4.87E+02 mg/kg 3.1E-05 mg/kg-day - (mg/kg-day)
-1 - 8.7E-05 mg/kg-day 2.4E-02 mg/kg-day 3.6E-03

Nickel 2.06E+02 mg/kg 1.3E-05 mg/kg-day - (mg/kg-day)
-1 - 3.7E-05 mg/kg-day 2.0E-02 mg/kg-day 1.8E-03

Benzo[a]anthracene 7.56E-01 mg/kg 4.8E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 3.5E-08 1.3E-07 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 1.10E+00 mg/kg 7.0E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 5.1E-07 2.0E-07 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 7.91E-01 mg/kg 5.0E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 3.7E-08 1.4E-07 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 1.39E-01 mg/kg 8.8E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 6.5E-08 2.5E-08 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 4.98E-01 mg/kg 3.2E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 2.3E-08 8.9E-08 mg/kg-day - mg/kg-day -

Exp. Route Total 1.1E-06 3.4E-02

Aluminum 6.20E+03 mg/kg 1.7E-05 mg/kg-day - (mg/kg-day)
-1 - 4.7E-05 mg/kg-day 1.0E+00 mg/kg-day 4.7E-05

Dermal Arsenic 6.66E+00 mg/kg 5.4E-08 mg/kg-day 1.5E+00 (mg/kg-day)
-1 8.1E-08 1.5E-07 mg/kg-day 3.0E-04 mg/kg-day 5.0E-04

Absorption Chromium VI 9.45E-01 mg/kg 2.5E-09 mg/kg-day 2.0E+01 (mg/kg-day)
-1 5.1E-08 7.1E-09 mg/kg-day 7.5E-05 mg/kg-day 9.5E-05

Cobalt 3.00E+01 mg/kg 8.1E-08 mg/kg-day - (mg/kg-day)
-1 - 2.3E-07 mg/kg-day 3.0E-04 mg/kg-day 7.5E-04

Copper 3.11E+02 mg/kg 8.4E-07 mg/kg-day - (mg/kg-day)
-1 - 2.3E-06 mg/kg-day 4.0E-02 mg/kg-day 5.9E-05

Iron 2.37E+04 mg/kg 6.4E-05 mg/kg-day - (mg/kg-day)
-1 - 1.8E-04 mg/kg-day 7.0E-01 mg/kg-day 2.6E-04

Lead 2.71E+02 mg/kg 7.3E-07 mg/kg-day - (mg/kg-day)
-1 - 2.0E-06 mg/kg-day - mg/kg-day -

Manganese 4.87E+02 mg/kg 1.3E-06 mg/kg-day - (mg/kg-day)
-1 - 3.7E-06 mg/kg-day 9.6E-04 mg/kg-day 3.8E-03

Nickel 2.06E+02 mg/kg 5.6E-07 mg/kg-day - (mg/kg-day)
-1 - 1.6E-06 mg/kg-day 8.0E-04 mg/kg-day 1.9E-03

Benzo[a]anthracene 7.56E-01 mg/kg 2.6E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 1.9E-08 7.4E-08 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 1.10E+00 mg/kg 3.8E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 2.8E-07 1.1E-07 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 7.91E-01 mg/kg 2.8E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 2.0E-08 7.8E-08 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 1.39E-01 mg/kg 4.9E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 3.6E-08 1.4E-08 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 4.98E-01 mg/kg 1.7E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 1.3E-08 4.9E-08 mg/kg-day - mg/kg-day -

Exp. Route Total 5.0E-07 7.5E-03

Aluminum 4.56E-06 mg/m
3 1.9E-08 mg/m

3 - (mg/m
3
)
-1 - 5.4E-08 mg/m

3 5.0E-03 mg/m
3 1.1E-05

FSBA - Particulates Inhalation Arsenic 4.90E-09 mg/m
3 2.1E-11 mg/m

3 4.3E+00 (mg/m
3
)
-1 8.9E-11 5.8E-11 mg/m

3 1.5E-05 mg/m
3 3.9E-06

and Volatilization Chromium VI 6.95E-10 mg/m
3 2.9E-12 mg/m

3 8.4E+01 (mg/m
3
)
-1 2.5E-10 8.2E-12 mg/m

3 1.0E-04 mg/m
3 8.2E-08

Cobalt 2.20E-08 mg/m
3 9.3E-11 mg/m

3 9.0E+00 (mg/m
3
)
-1 8.4E-10 2.6E-10 mg/m

3 6.0E-06 mg/m
3 4.4E-05

Copper 2.28E-07 mg/m
3 9.7E-10 mg/m

3 - (mg/m
3
)
-1 - 2.7E-09 mg/m

3 - mg/m
3 -

Iron 1.75E-05 mg/m
3 7.4E-08 mg/m

3 - (mg/m
3
)
-1 - 2.1E-07 mg/m

3 - mg/m
3 -

Lead 2.00E-07 mg/m
3 8.5E-10 mg/m

3 - (mg/m
3
)
-1 - 2.4E-09 mg/m

3 - mg/m
3 -

Manganese 3.58E-07 mg/m
3 1.5E-09 mg/m

3 - (mg/m
3
)
-1 - 4.3E-09 mg/m

3 5.0E-05 mg/m
3 8.5E-05

Nickel 1.52E-07 mg/m
3 6.4E-10 mg/m

3 2.6E-01 (mg/m
3
)
-1 1.7E-10 1.8E-09 mg/m

3 9.0E-05 mg/m
3 2.0E-05

Benzo[a]pyrene 5.56E-10 mg/m
3 2.4E-12 mg/m

3 1.1E+00 (mg/m
3
)
-1 2.6E-12 6.6E-12 mg/m

3 - mg/m
3 -

Benzo[a]anthracene 8.05E-10 mg/m
3 3.4E-12 mg/m

3 1.1E-01 (mg/m
3
)
-1 3.8E-13 9.6E-12 mg/m

3 - mg/m
3 -

Benzo[b]fluoranthene 5.82E-10 mg/m
3 2.5E-12 mg/m

3 1.1E-01 (mg/m
3
)
-1 2.7E-13 6.9E-12 mg/m

3 - mg/m
3 -

Dibenz(a,h)anthracene 1.02E-10 mg/m
3 4.3E-13 mg/m

3 1.2E+00 (mg/m
3
)
-1 5.2E-13 1.2E-12 mg/m

3 - mg/m
3 -

Indeno[1,2,3-cd]pyrene 3.66E-10 mg/m
3 1.6E-12 mg/m

3 1.1E-01 (mg/m
3
)
-1 1.7E-13 4.3E-12 mg/m

3 - mg/m
3 -

Exp. Route Total 1.3E-09 1.6E-04

Exposure Point Total 1.6E-06 4.2E-02
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TABLE 7.4A.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Current Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Site User

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Arsenic 8.40E+00 mg/kg 3.2E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 4.8E-07 9.0E-07 mg/kg-day 3.0E-04 mg/kg-day 3.0E-03

Soil Surface Soil Expended Incidental Cobalt 3.40E+01 mg/kg 2.2E-06 mg/kg-day - (mg/kg-day)
-1 - 6.1E-06 mg/kg-day 3.0E-04 mg/kg-day 2.0E-02

(0 -1 ft bgs) Waste Area (EWA) Ingestion Copper 3.27E+02 mg/kg 2.1E-05 mg/kg-day - (mg/kg-day)
-1 - 5.8E-05 mg/kg-day 4.0E-02 mg/kg-day 1.5E-03

Iron 2.81E+04 mg/kg 1.8E-03 mg/kg-day - (mg/kg-day)
-1 - 5.0E-03 mg/kg-day 7.0E-01 mg/kg-day 7.1E-03

Manganese 8.59E+02 mg/kg 5.5E-05 mg/kg-day - (mg/kg-day)
-1 - 1.5E-04 mg/kg-day 2.4E-02 mg/kg-day 6.4E-03

Nickel 1.91E+02 mg/kg 1.2E-05 mg/kg-day - (mg/kg-day)
-1 - 3.4E-05 mg/kg-day 2.0E-02 mg/kg-day 1.7E-03

Benzo[a]anthracene 2.79E-01 mg/kg 1.8E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 1.3E-08 5.0E-08 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 2.57E-01 mg/kg 1.6E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 1.2E-07 4.6E-08 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 4.02E-01 mg/kg 2.6E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 1.9E-08 7.2E-08 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 4.78E-02 mg/kg 3.0E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 2.2E-08 8.5E-09 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 1.86E-01 mg/kg 1.2E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 8.6E-09 3.3E-08 mg/kg-day - mg/kg-day -

Exp. Route Total 6.6E-07 4.0E-02

Arsenic 8.40E+00 mg/kg 6.8E-08 mg/kg-day 1.5E+00 (mg/kg-day)
-1 1.0E-07 1.9E-07 mg/kg-day 3.0E-04 mg/kg-day 6.3E-04

Dermal Cobalt 3.40E+01 mg/kg 9.2E-08 mg/kg-day - (mg/kg-day)
-1 - 2.6E-07 mg/kg-day 3.0E-04 mg/kg-day 8.5E-04

Absorption Copper 3.27E+02 mg/kg 8.8E-07 mg/kg-day - (mg/kg-day)
-1 - 2.5E-06 mg/kg-day 4.0E-02 mg/kg-day 6.2E-05

Iron 2.81E+04 mg/kg 7.6E-05 mg/kg-day - (mg/kg-day)
-1 - 2.1E-04 mg/kg-day 7.0E-01 mg/kg-day 3.0E-04

Manganese 8.59E+02 mg/kg 2.3E-06 mg/kg-day - (mg/kg-day)
-1 - 6.5E-06 mg/kg-day 9.6E-04 mg/kg-day 6.7E-03

Nickel 1.91E+02 mg/kg 5.1E-07 mg/kg-day - (mg/kg-day)
-1 - 1.4E-06 mg/kg-day 8.0E-04 mg/kg-day 1.8E-03

Benzo[a]anthracene 2.79E-01 mg/kg 9.8E-09 mg/kg-day 7.3E-01 (mg/kg-day)
-1 7.1E-09 2.7E-08 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 2.57E-01 mg/kg 9.0E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 6.6E-08 2.5E-08 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 4.02E-01 mg/kg 1.4E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 1.0E-08 3.9E-08 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 4.78E-02 mg/kg 1.7E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 1.2E-08 4.7E-09 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 1.86E-01 mg/kg 6.5E-09 mg/kg-day 7.3E-01 (mg/kg-day)
-1 4.8E-09 1.8E-08 mg/kg-day - mg/kg-day -

Exp. Route Total 2.0E-07 1.0E-02

Arsenic 6.18E-09 mg/m
3 2.6E-11 mg/m

3 4.3E+00 (mg/m
3
)
-1 1.1E-10 7.3E-11 mg/m

3 1.5E-05 mg/m
3 4.9E-06

EWA - Particulates Inhalation Cobalt 2.50E-08 mg/m
3 1.1E-10 mg/m

3 9.0E+00 (mg/m
3
)
-1 9.5E-10 3.0E-10 mg/m

3 6.0E-06 mg/m
3 4.9E-05

and Volatilization Copper 2.41E-07 mg/m
3 1.0E-09 mg/m

3 - (mg/m
3
)
-1 - 2.9E-09 mg/m

3 - mg/m
3 -

Iron 2.07E-05 mg/m
3 8.8E-08 mg/m

3 - (mg/m
3
)
-1 - 2.5E-07 mg/m

3 - mg/m
3 -

Manganese 6.31E-07 mg/m
3 2.7E-09 mg/m

3 - (mg/m
3
)
-1 - 7.5E-09 mg/m

3 5.0E-05 mg/m
3 1.5E-04

Nickel 1.40E-07 mg/m
3 5.9E-10 mg/m

3 2.6E-01 (mg/m
3
)
-1 1.5E-10 1.7E-09 mg/m

3 9.0E-05 mg/m
3 1.8E-05

Benzo[a]anthracene 2.05E-10 mg/m
3 8.7E-13 mg/m

3 1.1E-01 (mg/m
3
)
-1 9.6E-14 2.4E-12 mg/m

3 - mg/m
3 -

Benzo[a]pyrene 1.89E-10 mg/m
3 8.0E-13 mg/m

3 1.1E+00 (mg/m
3
)
-1 8.8E-13 2.2E-12 mg/m

3 - mg/m
3 -

Benzo[b]fluoranthene 2.96E-10 mg/m
3 1.3E-12 mg/m

3 1.1E-01 (mg/m
3
)
-1 1.4E-13 3.5E-12 mg/m

3 - mg/m
3 -

Dibenz(a,h)anthracene 3.51E-11 mg/m
3 1.5E-13 mg/m

3 1.2E+00 (mg/m
3
)
-1 1.8E-13 4.2E-13 mg/m

3 - mg/m
3 -

Indeno[1,2,3-cd]pyrene 1.37E-10 mg/m
3 5.8E-13 mg/m

3 1.1E-01 (mg/m
3
)
-1 6.4E-14 1.6E-12 mg/m

3 - mg/m
3 -

Exp. Route Total 1.2E-09 2.2E-04

Exposure Point Total 8.7E-07 5.0E-02

     Exposure Medium Total - Average for All Areas 2.1E-06 3.7E-01

Medium Total 2.1E-06 3.7E-01

Total of Receptor Risks Across All Media  2.1E-06 Total of Receptor Hazards Across All Media  3.7E-01

Notes:

HI =CDI / Toxicity Value

ELCR = CDI * Toxicity Value

Arsenic ingestion intakes from soil reflect USEPA's 2012 Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil of 60%.
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TABLE 7.4B.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe: Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population: FFF - Site User

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Incidental Arsenic 7.10E+00 mg/kg 2.7E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 4.1E-07 7.6E-07 mg/kg-day 3.0E-04 mg/kg-day 2.5E-03

Soil All Soil MIP1 Ingestion Cobalt 8.50E+00 mg/kg 5.4E-07 mg/kg-day - (mg/kg-day)
-1 - 1.5E-06 mg/kg-day 3.0E-04 mg/kg-day 5.0E-03

(0 -15 ft bgs) Iron 2.05E+04 mg/kg 1.3E-03 mg/kg-day - (mg/kg-day)
-1 - 3.7E-03 mg/kg-day 7.0E-01 mg/kg-day 5.2E-03

Manganese 4.20E+02 mg/kg 2.7E-05 mg/kg-day - (mg/kg-day)
-1 - 7.5E-05 mg/kg-day 2.4E-02 mg/kg-day 3.1E-03

1,1,2,2-Tetrachloroethane 4.31E+00 mg/kg 2.7E-07 mg/kg-day 2.0E-01 (mg/kg-day)
-1 5.5E-08 7.7E-07 mg/kg-day 2.0E-02 mg/kg-day 3.8E-05

1,1,2-Trichloroethane 2.94E+00 mg/kg 1.9E-07 mg/kg-day 5.7E-02 (mg/kg-day)
-1 1.1E-08 5.2E-07 mg/kg-day 4.0E-03 mg/kg-day 1.3E-04

Trichloroethene 4.10E+02 mg/kg 2.6E-05 mg/kg-day 4.6E-02 (mg/kg-day)
-1 1.2E-06 7.3E-05 mg/kg-day 5.0E-04 mg/kg-day 1.5E-01

Exp. Route Total 1.7E-06 1.6E-01

Arsenic 7.10E+00 mg/kg 5.7E-08 mg/kg-day 1.5E+00 (mg/kg-day)
-1 8.6E-08 1.6E-07 mg/kg-day 3.0E-04 mg/kg-day 5.4E-04

Dermal Cobalt 8.50E+00 mg/kg 2.3E-08 mg/kg-day - (mg/kg-day)
-1 - 6.4E-08 mg/kg-day 3.0E-04 mg/kg-day 2.1E-04

Absorption Iron 2.05E+04 mg/kg 5.5E-05 mg/kg-day - (mg/kg-day)
-1 - 1.5E-04 mg/kg-day 7.0E-01 mg/kg-day 2.2E-04

Manganese 4.20E+02 mg/kg 1.1E-06 mg/kg-day - (mg/kg-day)
-1 - 3.2E-06 mg/kg-day 9.6E-04 mg/kg-day 3.3E-03

1,1,2,2-Tetrachloroethane 4.31E+00 mg/kg 5.8E-10 mg/kg-day 2.0E-01 (mg/kg-day)
-1 1.2E-10 1.6E-09 mg/kg-day 2.0E-02 mg/kg-day 8.1E-08

1,1,2-Trichloroethane 2.94E+00 mg/kg 4.0E-10 mg/kg-day 5.7E-02 (mg/kg-day)
-1 2.3E-11 1.1E-09 mg/kg-day 4.0E-03 mg/kg-day 2.8E-07

Trichloroethene 4.10E+02 mg/kg 5.5E-08 mg/kg-day 4.6E-02 (mg/kg-day)
-1 2.5E-09 1.5E-07 mg/kg-day 5.0E-04 mg/kg-day 3.1E-04

Exp. Route Total 8.9E-08 4.6E-03

Arsenic 5.22E-09 mg/m
3 2.2E-11 mg/m

3 4.3E+00 (mg/m
3
)
-1 9.5E-11 6.2E-11 mg/m

3 1.5E-05 mg/m
3 4.1E-06

MIP1 - Particulates Inhalation Cobalt 6.25E-09 mg/m
3 2.7E-11 mg/m

3 9.0E+00 (mg/m
3
)
-1 2.4E-10 7.4E-11 mg/m

3 6.0E-06 mg/m
3 1.2E-05

and Volatilization Iron 1.51E-05 mg/m
3 6.4E-08 mg/m

3 - (mg/m
3
)
-1 - 1.8E-07 mg/m

3 - mg/m
3 -

Manganese 3.09E-07 mg/m
3 1.3E-09 mg/m

3 - (mg/m
3
)
-1 - 3.7E-09 mg/m

3 5.0E-05 mg/m
3 7.3E-05

1,1,2,2-Tetrachloroethane 2.21E-04 mg/m
3 9.4E-07 mg/m

3 5.8E-02 (mg/m
3
)
-1 5.4E-08 2.6E-06 mg/m

3 - mg/m
3 -

1,1,2-Trichloroethane 3.15E-04 mg/m
3 1.3E-06 mg/m

3 1.6E-02 (mg/m
3
)
-1 2.1E-08 3.7E-06 mg/m

3 2.0E-04 mg/m
3 1.9E-02

Trichloroethene 1.44E-01 mg/m
3 6.1E-04 mg/m

3 4.1E-03 (mg/m
3
)
-1 2.5E-06 1.7E-03 mg/m

3 2.0E-03 mg/m
3 8.5E-01

Exp. Route Total 2.6E-06 8.7E-01

Exposure Point Total 4.3E-06 1.0E+00
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TABLE 7.4B.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe: Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population: FFF - Site User

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Cyanide 2.90E-01 mg/kg 1.8E-08 mg/kg-day - (mg/kg-day)
-1 - 5.2E-08 mg/kg-day 6.0E-04 mg/kg-day 8.6E-05

MIP2 Incidental Arsenic 6.26E+00 mg/kg 2.4E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 3.6E-07 6.7E-07 mg/kg-day 3.0E-04 mg/kg-day 2.2E-03

Ingestion Cobalt 1.08E+01 mg/kg 6.9E-07 mg/kg-day - (mg/kg-day)
-1 - 1.9E-06 mg/kg-day 3.0E-04 mg/kg-day 6.4E-03

Iron 2.13E+04 mg/kg 1.4E-03 mg/kg-day - (mg/kg-day)
-1 - 3.8E-03 mg/kg-day 7.0E-01 mg/kg-day 5.4E-03

Manganese 7.04E+02 mg/kg 4.5E-05 mg/kg-day - (mg/kg-day)
-1 - 1.3E-04 mg/kg-day 2.4E-02 mg/kg-day 5.2E-03

Benzo[a]anthracene 3.40E-01 mg/kg 2.2E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 1.6E-08 6.1E-08 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 8.50E-02 mg/kg 5.4E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 3.9E-08 1.5E-08 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 2.30E-01 mg/kg 1.5E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 1.1E-08 4.1E-08 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 2.70E-02 mg/kg 1.7E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 1.3E-08 4.8E-09 mg/kg-day - mg/kg-day -

Exp. Route Total 4.4E-07 1.9E-02

Cyanide 2.90E-01 mg/kg 3.9E-11 mg/kg-day - (mg/kg-day)
-1 - 1.1E-10 mg/kg-day 6.0E-04 mg/kg-day 1.8E-07

Dermal Arsenic 6.26E+00 mg/kg 5.1E-08 mg/kg-day 1.5E+00 (mg/kg-day)
-1 7.6E-08 1.4E-07 mg/kg-day 3.0E-04 mg/kg-day 4.7E-04

Absorption Cobalt 1.08E+01 mg/kg 2.9E-08 mg/kg-day - (mg/kg-day)
-1 - 8.1E-08 mg/kg-day 3.0E-04 mg/kg-day 2.7E-04

Iron 2.13E+04 mg/kg 5.7E-05 mg/kg-day - (mg/kg-day)
-1 - 1.6E-04 mg/kg-day 7.0E-01 mg/kg-day 2.3E-04

Manganese 7.04E+02 mg/kg 1.9E-06 mg/kg-day - (mg/kg-day)
-1 - 5.3E-06 mg/kg-day 9.6E-04 mg/kg-day 5.5E-03

Benzo[a]anthracene 3.40E-01 mg/kg 1.2E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 8.7E-09 3.3E-08 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 8.50E-02 mg/kg 3.0E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 2.2E-08 8.3E-09 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 2.30E-01 mg/kg 8.0E-09 mg/kg-day 7.3E-01 (mg/kg-day)
-1 5.9E-09 2.3E-08 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 2.70E-02 mg/kg 9.4E-10 mg/kg-day 7.3E+00 (mg/kg-day)
-1 6.9E-09 2.6E-09 mg/kg-day - mg/kg-day -

Exp. Route Total 1.2E-07 6.5E-03

Cyanide 6.43E-05 mg/m
3 2.7E-07 mg/m

3 - (mg/m
3
)
-1 - 7.6E-07 mg/kg-day 8.0E-04 mg/kg-day 9.5E-04

Inhalation Arsenic 4.60E-09 mg/m
3 2.0E-11 mg/m

3 4.3E+00 (mg/m
3
)
-1 8.4E-11 5.5E-11 mg/kg-day 1.5E-05 mg/kg-day 3.6E-06

MIP2 - Particulates Cobalt 7.94E-09 mg/m
3 3.4E-11 mg/m

3 9.0E+00 (mg/m
3
)
-1 3.0E-10 9.4E-11 mg/kg-day 6.0E-06 mg/kg-day 1.6E-05

and Volatilization Iron 1.56E-05 mg/m
3 6.6E-08 mg/m

3 - (mg/m
3
)
-1 - 1.9E-07 mg/kg-day - mg/kg-day -

Manganese 5.18E-07 mg/m
3 2.2E-09 mg/m

3 - (mg/m
3
)
-1 - 6.1E-09 mg/kg-day 5.0E-05 mg/kg-day 1.2E-04

Benzo[a]anthracene 2.50E-10 mg/m
3 1.1E-12 mg/m

3 1.1E-01 (mg/m
3
)
-1 1.2E-13 3.0E-12 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 6.25E-11 mg/m
3 2.7E-13 mg/m

3 1.1E+00 (mg/m
3
)
-1 2.9E-13 7.4E-13 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 1.69E-10 mg/m
3 7.2E-13 mg/m

3 1.1E-01 (mg/m
3
)
-1 7.9E-14 2.0E-12 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 1.99E-11 mg/m
3 8.4E-14 mg/m

3 1.2E+00 (mg/m
3
)
-1 1.0E-13 2.4E-13 mg/kg-day - mg/kg-day -

Exp. Route Total 3.9E-10 1.1E-03

Exposure Point Total 5.6E-07 2.7E-02
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TABLE 7.4B.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe: Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population: FFF - Site User

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Aluminum 6.20E+03 mg/kg 3.9E-04 mg/kg-day - (mg/kg-day)
-1 - 1.1E-03 mg/kg-day 1.0E+00 mg/kg-day 1.1E-03

Former Shot Incidental Arsenic 6.66E+00 mg/kg 2.5E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 3.8E-07 7.1E-07 mg/kg-day 3.0E-04 mg/kg-day 2.4E-03

Blast Area (FBSA) Ingestion Chromium VI 9.45E-01 mg/kg 6.0E-08 mg/kg-day 5.0E-01 (mg/kg-day)
-1 3.0E-08 1.7E-07 mg/kg-day 3.0E-03 mg/kg-day 5.6E-05

Cobalt 3.00E+01 mg/kg 1.9E-06 mg/kg-day - (mg/kg-day)
-1 - 5.3E-06 mg/kg-day 3.0E-04 mg/kg-day 1.8E-02

Copper 3.11E+02 mg/kg 2.0E-05 mg/kg-day - (mg/kg-day)
-1 - 5.5E-05 mg/kg-day 4.0E-02 mg/kg-day 1.4E-03

Iron 2.37E+04 mg/kg 1.5E-03 mg/kg-day - (mg/kg-day)
-1 - 4.2E-03 mg/kg-day 7.0E-01 mg/kg-day 6.0E-03

Lead 2.71E+02 mg/kg 1.7E-05 mg/kg-day - (mg/kg-day)
-1 - 4.8E-05 mg/kg-day - mg/kg-day -

Manganese 4.87E+02 mg/kg 3.1E-05 mg/kg-day - (mg/kg-day)
-1 - 8.7E-05 mg/kg-day 2.4E-02 mg/kg-day 3.6E-03

Nickel 2.06E+02 mg/kg 1.3E-05 mg/kg-day - (mg/kg-day)
-1 - 3.7E-05 mg/kg-day 2.0E-02 mg/kg-day 1.8E-03

Benzo[a]anthracene 7.56E-01 mg/kg 4.8E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 3.5E-08 1.3E-07 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 1.10E+00 mg/kg 7.0E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 5.1E-07 2.0E-07 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 7.91E-01 mg/kg 5.0E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 3.7E-08 1.4E-07 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 1.39E-01 mg/kg 8.8E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 6.5E-08 2.5E-08 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 4.98E-01 mg/kg 3.2E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 2.3E-08 8.9E-08 mg/kg-day - mg/kg-day -

Exp. Route Total 1.1E-06 3.4E-02

Aluminum 6.20E+03 mg/kg 1.7E-05 mg/kg-day - (mg/kg-day)
-1 - 4.7E-05 mg/kg-day 1.0E+00 mg/kg-day 4.7E-05

Dermal Arsenic 6.66E+00 mg/kg 5.4E-08 mg/kg-day 1.5E+00 (mg/kg-day)
-1 8.1E-08 1.5E-07 mg/kg-day 3.0E-04 mg/kg-day 5.0E-04

Absorption Chromium VI 9.45E-01 mg/kg 2.5E-09 mg/kg-day 2.0E+01 (mg/kg-day)
-1 5.1E-08 7.1E-09 mg/kg-day 7.5E-05 mg/kg-day 9.5E-05

Cobalt 3.00E+01 mg/kg 8.1E-08 mg/kg-day - (mg/kg-day)
-1 - 2.3E-07 mg/kg-day 3.0E-04 mg/kg-day 7.5E-04

Copper 3.11E+02 mg/kg 8.4E-07 mg/kg-day - (mg/kg-day)
-1 - 2.3E-06 mg/kg-day 4.0E-02 mg/kg-day 5.9E-05

Iron 2.37E+04 mg/kg 6.4E-05 mg/kg-day - (mg/kg-day)
-1 - 1.8E-04 mg/kg-day 7.0E-01 mg/kg-day 2.6E-04

Lead 2.71E+02 mg/kg 7.3E-07 mg/kg-day - (mg/kg-day)
-1 - 2.0E-06 mg/kg-day - mg/kg-day -

Manganese 4.87E+02 mg/kg 1.3E-06 mg/kg-day - (mg/kg-day)
-1 - 3.7E-06 mg/kg-day 9.6E-04 mg/kg-day 3.8E-03

Nickel 2.06E+02 mg/kg 5.6E-07 mg/kg-day - (mg/kg-day)
-1 - 1.6E-06 mg/kg-day 8.0E-04 mg/kg-day 1.9E-03

Benzo[a]anthracene 7.56E-01 mg/kg 2.6E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 1.9E-08 7.4E-08 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 1.10E+00 mg/kg 3.8E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 2.8E-07 1.1E-07 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 7.91E-01 mg/kg 2.8E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 2.0E-08 7.8E-08 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 1.39E-01 mg/kg 4.9E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 3.6E-08 1.4E-08 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 4.98E-01 mg/kg 1.7E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 1.3E-08 4.9E-08 mg/kg-day - mg/kg-day -

Exp. Route Total 5.0E-07 7.5E-03

Aluminum 4.56E-06 mg/m
3 1.9E-08 mg/m

3 - (mg/m
3
)
-1 - 5.4E-08 mg/m

3 5.0E-03 mg/m
3 1.1E-05

FSBA - Particulates Inhalation Arsenic 4.90E-09 mg/m
3 2.1E-11 mg/m

3 4.3E+00 (mg/m
3
)
-1 8.9E-11 5.8E-11 mg/m

3 1.5E-05 mg/m
3 3.9E-06

and Volatilization Chromium VI 6.95E-10 mg/m
3 2.9E-12 mg/m

3 8.4E+01 (mg/m
3
)
-1 2.5E-10 8.2E-12 mg/m

3 1.0E-04 mg/m
3 8.2E-08

Cobalt 2.20E-08 mg/m
3 9.3E-11 mg/m

3 9.0E+00 (mg/m
3
)
-1 8.4E-10 2.6E-10 mg/m

3 6.0E-06 mg/m
3 4.4E-05

Copper 2.28E-07 mg/m
3 9.7E-10 mg/m

3 - (mg/m
3
)
-1 - 2.7E-09 mg/m

3 - mg/m
3 -

Iron 1.75E-05 mg/m
3 7.4E-08 mg/m

3 - (mg/m
3
)
-1 - 2.1E-07 mg/m

3 - mg/m
3 -

Lead 2.00E-07 mg/m
3 8.5E-10 mg/m

3 - (mg/m
3
)
-1 - 2.4E-09 mg/m

3 - mg/m
3 -

Manganese 3.58E-07 mg/m
3 1.5E-09 mg/m

3 - (mg/m
3
)
-1 - 4.3E-09 mg/m

3 5.0E-05 mg/m
3 8.5E-05

Nickel 1.52E-07 mg/m
3 6.4E-10 mg/m

3 2.6E-01 (mg/m
3
)
-1 1.7E-10 1.8E-09 mg/m

3 9.0E-05 mg/m
3 2.0E-05

Benzo[a]anthracene 5.56E-10 mg/m
3 2.4E-12 mg/m

3 1.1E-01 (mg/m
3
)
-1 2.6E-13 6.6E-12 mg/m

3 - mg/m
3 -

Benzo[a]pyrene 8.05E-10 mg/m
3 3.4E-12 mg/m

3 1.1E+00 (mg/m
3
)
-1 3.8E-12 9.6E-12 mg/m

3 - mg/m
3 -

Benzo[b]fluoranthene 5.82E-10 mg/m
3 2.5E-12 mg/m

3 1.1E-01 (mg/m
3
)
-1 2.7E-13 6.9E-12 mg/m

3 - mg/m
3 -

Dibenz(a,h)anthracene 1.02E-10 mg/m
3 4.3E-13 mg/m

3 1.2E+00 (mg/m
3
)
-1 5.2E-13 1.2E-12 mg/m

3 - mg/m
3 -

Indeno[1,2,3-cd]pyrene 3.66E-10 mg/m
3 1.6E-12 mg/m

3 1.1E-01 (mg/m
3
)
-1 1.7E-13 4.3E-12 mg/m

3 - mg/m
3 -

Exp. Route Total 1.4E-09 1.6E-04

Exposure Point Total 1.6E-06 4.2E-02
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TABLE 7.4B.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe: Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population: FFF - Site User

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Arsenic 8.40E+00 mg/kg 3.2E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 4.8E-07 9.0E-07 mg/kg-day 3.0E-04 mg/kg-day 3.0E-03

Expended Incidental Cobalt 3.40E+01 mg/kg 2.2E-06 mg/kg-day - (mg/kg-day)
-1 - 6.1E-06 mg/kg-day 3.0E-04 mg/kg-day 2.0E-02

Waste Area (EWA) Ingestion Copper 3.27E+02 mg/kg 2.1E-05 mg/kg-day - (mg/kg-day)
-1 - 5.8E-05 mg/kg-day 4.0E-02 mg/kg-day 1.5E-03

Iron 2.81E+04 mg/kg 1.8E-03 mg/kg-day - (mg/kg-day)
-1 - 5.0E-03 mg/kg-day 7.0E-01 mg/kg-day 7.1E-03

Manganese 8.59E+02 mg/kg 5.5E-05 mg/kg-day - (mg/kg-day)
-1 - 1.5E-04 mg/kg-day 2.4E-02 mg/kg-day 6.4E-03

Nickel 1.91E+02 mg/kg 1.2E-05 mg/kg-day - (mg/kg-day)
-1 - 3.4E-05 mg/kg-day 2.0E-02 mg/kg-day 1.7E-03

Benzo[a]anthracene 2.79E-01 mg/kg 1.8E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 1.3E-08 5.0E-08 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 2.57E-01 mg/kg 1.6E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 1.2E-07 4.6E-08 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 4.02E-01 mg/kg 2.6E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 1.9E-08 7.2E-08 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 4.78E-02 mg/kg 3.0E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 2.2E-08 8.5E-09 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 1.86E-01 mg/kg 1.2E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 8.6E-09 3.3E-08 mg/kg-day - mg/kg-day -

Exp. Route Total 6.6E-07 4.0E-02

Arsenic 8.40E+00 mg/kg 6.8E-08 mg/kg-day 1.5E+00 (mg/kg-day)
-1 1.0E-07 1.9E-07 mg/kg-day 3.0E-04 mg/kg-day 6.3E-04

Dermal Cobalt 3.40E+01 mg/kg 9.2E-08 mg/kg-day - (mg/kg-day)
-1 - 2.6E-07 mg/kg-day 3.0E-04 mg/kg-day 8.5E-04

Absorption Copper 3.27E+02 mg/kg 8.8E-07 mg/kg-day - (mg/kg-day)
-1 - 2.5E-06 mg/kg-day 4.0E-02 mg/kg-day 6.2E-05

Iron 2.81E+04 mg/kg 7.6E-05 mg/kg-day - (mg/kg-day)
-1 - 2.1E-04 mg/kg-day 7.0E-01 mg/kg-day 3.0E-04

Manganese 8.59E+02 mg/kg 2.3E-06 mg/kg-day - (mg/kg-day)
-1 - 6.5E-06 mg/kg-day 9.6E-04 mg/kg-day 6.7E-03

Nickel 1.91E+02 mg/kg 5.1E-07 mg/kg-day - (mg/kg-day)
-1 - 1.4E-06 mg/kg-day 8.0E-04 mg/kg-day 1.8E-03

Benzo[a]anthracene 2.79E-01 mg/kg 9.8E-09 mg/kg-day 7.3E-01 (mg/kg-day)
-1 7.1E-09 2.7E-08 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 2.57E-01 mg/kg 9.0E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 6.6E-08 2.5E-08 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 4.02E-01 mg/kg 1.4E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 1.0E-08 3.9E-08 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 4.78E-02 mg/kg 1.7E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 1.2E-08 4.7E-09 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 1.86E-01 mg/kg 6.5E-09 mg/kg-day 7.3E-01 (mg/kg-day)
-1 4.8E-09 1.8E-08 mg/kg-day - mg/kg-day -

Exp. Route Total 2.0E-07 1.0E-02

Arsenic 6.18E-09 mg/m
3 2.6E-11 mg/m

3 4.3E+00 (mg/m
3
)
-1 1.1E-10 7.3E-11 mg/m

3 1.5E-05 mg/m
3 4.9E-06

EWA - Particulates Inhalation Cobalt 2.50E-08 mg/m
3 1.1E-10 mg/m

3 9.0E+00 (mg/m
3
)
-1 9.5E-10 3.0E-10 mg/m

3 6.0E-06 mg/m
3 4.9E-05

and Volatilization Copper 2.41E-07 mg/m
3 1.0E-09 mg/m

3 - (mg/m
3
)
-1 - 2.9E-09 mg/m

3 - mg/m
3 -

Iron 2.07E-05 mg/m
3 8.8E-08 mg/m

3 - (mg/m
3
)
-1 - 2.5E-07 mg/m

3 - mg/m
3 -

Manganese 6.31E-07 mg/m
3 2.7E-09 mg/m

3 - (mg/m
3
)
-1 - 7.5E-09 mg/m

3 5.0E-05 mg/m
3 1.5E-04

Nickel 1.40E-07 mg/m
3 5.9E-10 mg/m

3 2.6E-01 (mg/m
3
)
-1 1.5E-10 1.7E-09 mg/m

3 9.0E-05 mg/m
3 1.8E-05

Benzo[a]anthracene 2.05E-10 mg/m
3 8.7E-13 mg/m

3 1.1E-01 (mg/m
3
)
-1 9.6E-14 2.4E-12 mg/m

3 - mg/m
3 -

Benzo[a]pyrene 1.89E-10 mg/m
3 8.0E-13 mg/m

3 1.1E+00 (mg/m
3
)
-1 8.8E-13 2.2E-12 mg/m

3 - mg/m
3 -

Benzo[b]fluoranthene 2.96E-10 mg/m
3 1.3E-12 mg/m

3 1.1E-01 (mg/m
3
)
-1 1.4E-13 3.5E-12 mg/m

3 - mg/m
3 -

Dibenz(a,h)anthracene 3.51E-11 mg/m
3 1.5E-13 mg/m

3 1.2E+00 (mg/m
3
)
-1 1.8E-13 4.2E-13 mg/m

3 - mg/m
3 -

Indeno[1,2,3-cd]pyrene 1.37E-10 mg/m
3 5.8E-13 mg/m

3 1.1E-01 (mg/m
3
)
-1 6.4E-14 1.6E-12 mg/m

3 - mg/m
3 -

Exp. Route Total 1.2E-09 2.2E-04

Exposure Point Total 8.7E-07 5.0E-02

     Exposure Medium Total - Average for All Areas 1.8E-06 2.9E-01

Medium Total 1.8E-06 2.9E-01

Total of Receptor Risks Across All Media  1.8E-06 Total of Receptor Hazards Across All Media  2.9E-01

Notes:

HI =CDI / Toxicity Value

ELCR = CDI * Toxicity Value

Arsenic ingestion intakes from soil reflect USEPA's 2012 Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil of 60%.
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TABLE 7.5.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Construction/Utility Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration Subchronic RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Formaldehyde 6.24E-03 mg/L 1.5E-10 mg/kg-day - (mg/kg-day)
-1 - 1.1E-08 mg/kg-day 3.0E-01 mg/kg-day 3.6E-08

Groundwater Groundwater Direct Contact Incidental Cyanide 5.62E-03 mg/L 1.4E-10 mg/kg-day - (mg/kg-day)
-1 - 9.6E-09 mg/kg-day 2.0E-02 mg/kg-day 4.8E-07

During Trenching Ingestion Aluminum 6.31E-01 mg/L 1.5E-08 mg/kg-day - (mg/kg-day)
-1 - 1.1E-06 mg/kg-day 1.0E+00 mg/kg-day 1.1E-06

Former FWEC Barium 1.40E-01 mg/L 3.4E-09 mg/kg-day - (mg/kg-day)
-1 - 2.4E-07 mg/kg-day 2.0E-01 mg/kg-day 1.2E-06

 Facility Cadmium 2.90E-03 mg/L 7.1E-11 mg/kg-day - (mg/kg-day)
-1 - 5.0E-09 mg/kg-day 1.0E-03 mg/kg-day 5.0E-06

Chromium 6.92E-03 mg/L 1.7E-10 mg/kg-day 5.0E-01 (mg/kg-day)
-1 8.5E-11 1.2E-08 mg/kg-day 5.0E-03 mg/kg-day 2.4E-06

Cobalt 5.39E-03 mg/L 1.3E-10 mg/kg-day - (mg/kg-day)
-1 - 9.2E-09 mg/kg-day 3.0E-03 mg/kg-day 3.1E-06

Iron 3.09E+01 mg/L 7.6E-07 mg/kg-day - (mg/kg-day)
-1 - 5.3E-05 mg/kg-day 7.0E-01 mg/kg-day 7.6E-05

Lead 1.65E-02 mg/L 4.0E-10 mg/kg-day - (mg/kg-day)
-1 - 2.8E-08 mg/kg-day - mg/kg-day -

Manganese 4.24E+00 mg/L 1.0E-07 mg/kg-day - (mg/kg-day)
-1 - 7.3E-06 mg/kg-day 2.4E-02 mg/kg-day 3.0E-04

Mercury 2.30E-04 mg/L 5.6E-12 mg/kg-day - (mg/kg-day)
-1 - 3.9E-10 mg/kg-day - mg/kg-day -

1,2,4-Trichlorobenzene 2.25E-04 mg/L 5.5E-12 mg/kg-day 2.9E-02 (mg/kg-day)
-1 1.6E-13 3.9E-10 mg/kg-day 9.0E-02 mg/kg-day 4.3E-09

1,1,2-Trichloroethane 3.40E-04 mg/L 8.3E-12 mg/kg-day 5.7E-02 (mg/kg-day)
-1 4.7E-13 5.8E-10 mg/kg-day 4.0E-03 mg/kg-day 1.5E-07

1,1-Dichloroethane 1.76E-03 mg/L 4.3E-11 mg/kg-day 5.7E-03 (mg/kg-day)
-1 2.4E-13 3.0E-09 mg/kg-day 2.0E+00 mg/kg-day 1.5E-09

1,1-Dichloroethene 6.18E-03 mg/L 1.5E-10 mg/kg-day - (mg/kg-day)
-1 - 1.1E-08 mg/kg-day 9.0E-03 mg/kg-day 1.2E-06

1,2-Dichloroethane 2.10E-04 mg/L 5.1E-12 mg/kg-day 9.1E-02 (mg/kg-day)
-1 4.7E-13 3.6E-10 mg/kg-day 2.0E-02 mg/kg-day 1.8E-08

1,4-Dioxane 5.43E-03 mg/L 1.3E-10 mg/kg-day 1.0E-01 (mg/kg-day)
-1 1.3E-11 9.3E-09 mg/kg-day 5.0E-01 mg/kg-day 1.9E-08

Benzene 1.29E-04 mg/L 3.2E-12 mg/kg-day 5.5E-02 (mg/kg-day)
-1 1.7E-13 2.2E-10 mg/kg-day 1.0E-02 mg/kg-day 2.2E-08

Chloroform 9.63E-05 mg/L 2.4E-12 mg/kg-day 3.1E-02 (mg/kg-day)
-1 7.3E-14 1.6E-10 mg/kg-day 1.0E-01 mg/kg-day 1.6E-09

cis-1,2-Dichloroethene 1.42E-03 mg/L 3.5E-11 mg/kg-day - (mg/kg-day)
-1 - 2.4E-09 mg/kg-day 2.0E-02 mg/kg-day 1.2E-07

Tetrachloroethene 1.45E-03 mg/L 3.6E-11 mg/kg-day 2.1E-03 (mg/kg-day)
-1 7.5E-14 2.5E-09 mg/kg-day 1.0E-01 mg/kg-day 2.5E-08

Trichloroethene 7.46E-01 mg/L 1.8E-08 mg/kg-day 4.6E-02 (mg/kg-day)
-1 8.4E-10 1.3E-06 mg/kg-day 5.0E-04 mg/kg-day 2.6E-03

Vinyl chloride 3.30E-04 mg/L 8.1E-12 mg/kg-day 7.2E-01 (mg/kg-day)
-1 5.8E-12 5.7E-10 mg/kg-day 3.0E-03 mg/kg-day 1.9E-07

Exp. Route Total 9.5E-10 2.9E-03

Formaldehyde 6.24E-03 mg/L 8.4E-10 mg/kg-day - (mg/kg-day)
-1 - 5.9E-08 mg/kg-day 3.0E-01 mg/kg-day 2.0E-07

Dermal Cyanide 5.62E-03 mg/L 3.9E-10 mg/kg-day - (mg/kg-day)
-1 - 2.7E-08 mg/kg-day 2.0E-02 mg/kg-day 1.4E-06

Absorption Aluminum 6.31E-01 mg/L 4.4E-08 mg/kg-day - (mg/kg-day)
-1 - 3.0E-06 mg/kg-day 1.0E+00 mg/kg-day 3.0E-06

Barium 1.40E-01 mg/L 9.7E-09 mg/kg-day - (mg/kg-day)
-1 - 6.8E-07 mg/kg-day 1.4E-02 mg/kg-day 4.8E-05

Cadmium 2.90E-03 mg/L 2.4E-10 mg/kg-day - (mg/kg-day)
-1 - 1.7E-08 mg/kg-day 2.5E-05 mg/kg-day 6.8E-04

Chromium 6.92E-03 mg/L 1.0E-09 mg/kg-day 2.0E+01 (mg/kg-day)
-1 2.1E-08 7.3E-08 mg/kg-day 1.3E-04 mg/kg-day 5.9E-04

Cobalt 5.39E-03 mg/L 1.5E-10 mg/kg-day - (mg/kg-day)
-1 - 1.0E-08 mg/kg-day 3.0E-03 mg/kg-day 3.5E-06

Iron 3.09E+01 mg/L 2.1E-06 mg/kg-day - (mg/kg-day)
-1 - 1.5E-04 mg/kg-day 7.0E-01 mg/kg-day 2.1E-04

Lead 1.65E-02 mg/L 1.1E-10 mg/kg-day - (mg/kg-day)
-1 - 8.0E-09 mg/kg-day - mg/kg-day -

Manganese 4.24E+00 mg/L 2.9E-07 mg/kg-day - (mg/kg-day)
-1 - 2.0E-05 mg/kg-day 9.6E-04 mg/kg-day 2.1E-02

Mercury 2.30E-04 mg/L 1.6E-11 mg/kg-day - (mg/kg-day)
-1 - 1.1E-09 mg/kg-day - mg/kg-day -

1,2,4-Trichlorobenzene 2.25E-04 mg/L 1.6E-09 mg/kg-day 2.9E-02 (mg/kg-day)
-1 4.6E-11 1.1E-07 mg/kg-day 9.0E-02 mg/kg-day 1.2E-06

1,1,2-Trichloroethane 3.40E-04 mg/L 1.5E-10 mg/kg-day 5.7E-02 (mg/kg-day)
-1 8.6E-12 1.1E-08 mg/kg-day 4.0E-03 mg/kg-day 2.6E-06

1,1-Dichloroethane 1.76E-03 mg/L 9.6E-10 mg/kg-day 5.7E-03 (mg/kg-day)
-1 5.4E-12 6.7E-08 mg/kg-day 2.0E+00 mg/kg-day 3.3E-08

1,1-Dichloroethene 6.18E-03 mg/L 5.7E-09 mg/kg-day - (mg/kg-day)
-1 - 4.0E-07 mg/kg-day 9.0E-03 mg/kg-day 4.5E-05

1,2-Dichloroethane 2.10E-04 mg/L 7.2E-11 mg/kg-day 9.1E-02 (mg/kg-day)
-1 6.5E-12 5.0E-09 mg/kg-day 2.0E-02 mg/kg-day 2.5E-07

1,4-Dioxane 5.43E-03 mg/L 1.4E-10 mg/kg-day 1.0E-01 (mg/kg-day)
-1 1.4E-11 1.0E-08 mg/kg-day 5.0E-01 mg/kg-day 2.0E-08

Benzene 1.29E-04 mg/L 1.5E-10 mg/kg-day 5.5E-02 (mg/kg-day)
-1 8.0E-12 1.0E-08 mg/kg-day 1.0E-02 mg/kg-day 1.0E-06

Chloroform 9.63E-05 mg/L 5.6E-11 mg/kg-day 3.1E-02 (mg/kg-day)
-1 1.7E-12 3.9E-09 mg/kg-day 1.0E-01 mg/kg-day 3.9E-08

cis-1,2-Dichloroethene 1.42E-03 mg/L 1.2E-09 mg/kg-day - (mg/kg-day)
-1 - 8.7E-08 mg/kg-day 2.0E-02 mg/kg-day 4.3E-06

Tetrachloroethene 1.45E-03 mg/L 4.6E-09 mg/kg-day 2.1E-03 (mg/kg-day)
-1 9.7E-12 3.2E-07 mg/kg-day 1.0E-01 mg/kg-day 3.2E-06

Trichloroethene 7.46E-01 mg/L 7.5E-07 mg/kg-day 4.6E-02 (mg/kg-day)
-1 3.4E-08 5.2E-05 mg/kg-day 5.0E-04 mg/kg-day 1.0E-01

Vinyl chloride 3.30E-04 mg/L 2.1E-10 mg/kg-day 7.2E-01 (mg/kg-day)
-1 1.5E-10 1.5E-08 mg/kg-day 3.0E-03 mg/kg-day 4.9E-06

Exp. Route Total 5.6E-08 1.3E-01
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TABLE 7.5.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Construction/Utility Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration Subchronic RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Formaldehyde - mg/m
3 - mg/m

3 1.3E-02 (mg/m
3
)
-1 - - mg/m

3 3.7E-02 mg/m
3 -

Groundwater Groundwater Air Inhalation Cyanide - mg/m
3 - mg/m

3 - (mg/m
3
)
-1 - - mg/m

3 8.0E-04 mg/m
3 -

In Trench Aluminum - mg/m
3 - mg/m

3 - (mg/m
3
)
-1 - - mg/m

3 5.0E-03 mg/m
3 -

Former FWEC Barium - mg/m
3 - mg/m

3 - (mg/m
3
)
-1 - - mg/m

3 5.0E-03 mg/m
3 -

 Facility Cadmium - mg/m
3 - mg/m

3 1.8E+00 (mg/m
3
)
-1 - - mg/m

3 1.0E-05 mg/m
3 -

Chromium - mg/m
3 - mg/m

3 8.4E+01 (mg/m
3
)
-1 - - mg/m

3 3.0E-04 mg/m
3 -

Cobalt - mg/m
3 - mg/m

3 9.0E+00 (mg/m
3
)
-1 - - mg/m

3 2.0E-05 mg/m
3 -

Iron - mg/m
3 - mg/m

3 - (mg/m
3
)
-1 - - mg/m

3 - mg/m
3 -

Lead - mg/m
3 - mg/m

3 - (mg/m
3
)
-1 - - mg/m

3 - mg/m
3 -

Manganese - mg/m
3 - mg/m

3 - (mg/m
3
)
-1 - - mg/m

3 5.0E-05 mg/m
3 -

Mercury 3.09E-03 mg/m
3 2.0E-07 mg/m

3 - (mg/m
3
)
-1 - 1.4E-05 mg/m

3 3.0E-04 mg/m
3 4.7E-02

1,2,4-Trichlorobenzene 3.07E-03 mg/m
3 2.0E-07 mg/m

3 - (mg/m
3
)
-1 - 1.4E-05 mg/m

3 2.0E-02 mg/m
3 7.0E-04

1,1,2-Trichloroethane 5.29E-03 mg/m
3 3.5E-07 mg/m

3 1.6E-02 (mg/m
3
)
-1 5.5E-09 2.4E-05 mg/m

3 2.0E-03 mg/m
3 1.2E-02

1,1-Dichloroethane 3.34E-02 mg/m
3 2.2E-06 mg/m

3 1.6E-03 (mg/m
3
)
-1 3.5E-09 1.5E-04 mg/m

3 - mg/m
3 -

1,1-Dichloroethene 1.20E-01 mg/m
3 7.8E-06 mg/m

3 - (mg/m
3
)
-1 - 5.5E-04 mg/m

3 7.9E-02 mg/m
3 6.9E-03

1,2-Dichloroethane 3.80E-03 mg/m
3 2.5E-07 mg/m

3 2.6E-02 (mg/m
3
)
-1 6.4E-09 1.7E-05 mg/m

3 7.0E-02 mg/m
3 2.5E-04

1,4-Dioxane 8.15E-03 mg/m
3 5.3E-07 mg/m

3 5.0E-03 (mg/m
3
)
-1 2.7E-09 3.7E-05 mg/m

3 7.2E-01 mg/m
3 5.2E-05

Benzene 2.76E-03 mg/m
3 1.8E-07 mg/m

3 7.8E-03 (mg/m
3
)
-1 1.4E-09 1.3E-05 mg/m

3 8.0E-02 mg/m
3 1.6E-04

Chloroform 1.66E-03 mg/m
3 1.1E-07 mg/m

3 2.3E-02 (mg/m
3
)
-1 2.5E-09 7.6E-06 mg/m

3 2.4E-01 mg/m
3 3.1E-05

cis-1,2-Dichloroethene 2.70E-02 mg/m
3 1.8E-06 mg/m

3 - (mg/m
3
)
-1 - 1.2E-04 mg/m

3 - mg/m
3 -

Tetrachloroethene 2.15E-02 mg/m
3 1.4E-06 mg/m

3 2.6E-04 (mg/m
3
)
-1 3.6E-10 9.8E-05 mg/m

3 4.0E-02 mg/m
3 2.5E-03

Trichloroethene 1.24E+01 mg/m
3 8.1E-04 mg/m

3 4.1E-03 (mg/m
3
)
-1 3.3E-06 5.6E-02 mg/m

3 2.0E-03 mg/m
3 2.8E+01

Vinyl chloride 7.95E-03 mg/m
3 5.2E-07 mg/m

3 4.4E-03 (mg/m
3
)
-1 2.3E-09 3.6E-05 mg/m

3 7.7E-02 mg/m
3 4.7E-04

Exp. Route Total 3.3E-06 2.8E+01

Exposure Point Total 3.4E-06 2.8E+01

Exposure Medium Total 3.4E-06 2.8E+01

Medium Total 3.4E-06 2.8E+01
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TABLE 7.5.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Construction/Utility Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration Subchronic RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Incidental Arsenic 7.10E+00 mg/kg 1.7E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 2.6E-07 1.2E-05 mg/kg-day 3.0E-04 mg/kg-day 4.0E-02

Soil All Soil MIP1 Ingestion Cobalt 8.50E+00 mg/kg 3.4E-07 mg/kg-day - (mg/kg-day)
-1 - 2.4E-05 mg/kg-day 3.0E-03 mg/kg-day 8.0E-03

(0 -15 ft bgs) Iron 2.05E+04 mg/kg 8.3E-04 mg/kg-day - (mg/kg-day)
-1 - 5.8E-02 mg/kg-day 7.0E-01 mg/kg-day 8.3E-02

Manganese 4.20E+02 mg/kg 1.7E-05 mg/kg-day - (mg/kg-day)
-1 - 1.2E-03 mg/kg-day 2.4E-02 mg/kg-day 4.9E-02

1,1,2,2-Tetrachloroethane 4.31E+00 mg/kg 1.7E-07 mg/kg-day 2.0E-01 (mg/kg-day)
-1 3.5E-08 1.2E-05 mg/kg-day 5.0E-01 mg/kg-day 2.4E-05

1,1,2-Trichloroethane 2.94E+00 mg/kg 1.2E-07 mg/kg-day 5.7E-02 (mg/kg-day)
-1 6.8E-09 8.3E-06 mg/kg-day 4.0E-03 mg/kg-day 2.1E-03

Trichloroethene 4.10E+02 mg/kg 1.7E-05 mg/kg-day 4.6E-02 (mg/kg-day)
-1 7.6E-07 1.2E-03 mg/kg-day 5.0E-04 mg/kg-day 2.3E+00

Exp. Route Total 1.1E-06 2.5E+00

Arsenic 7.10E+00 mg/kg 2.8E-08 mg/kg-day 1.5E+00 (mg/kg-day)
-1 4.1E-08 1.9E-06 mg/kg-day 3.0E-04 mg/kg-day 6.4E-03

Dermal Cobalt 8.50E+00 mg/kg 1.1E-08 mg/kg-day - (mg/kg-day)
-1 - 7.7E-07 mg/kg-day 3.0E-03 mg/kg-day 2.6E-04

Absorption Iron 2.05E+04 mg/kg 2.7E-05 mg/kg-day - (mg/kg-day)
-1 - 1.9E-03 mg/kg-day 7.0E-01 mg/kg-day 2.7E-03

Manganese 4.20E+02 mg/kg 5.4E-07 mg/kg-day - (mg/kg-day)
-1 - 3.8E-05 mg/kg-day 9.6E-04 mg/kg-day 4.0E-02

1,1,2,2-Tetrachloroethane 4.31E+00 mg/kg 2.8E-10 mg/kg-day 2.0E-01 (mg/kg-day)
-1 5.6E-11 2.0E-08 mg/kg-day 5.0E-01 mg/kg-day 3.9E-08

1,1,2-Trichloroethane 2.94E+00 mg/kg 1.9E-10 mg/kg-day 5.7E-02 (mg/kg-day)
-1 1.1E-11 1.3E-08 mg/kg-day 4.0E-03 mg/kg-day 3.3E-06

Trichloroethene 4.10E+02 mg/kg 2.7E-08 mg/kg-day 4.6E-02 (mg/kg-day)
-1 1.2E-09 1.9E-06 mg/kg-day 5.0E-04 mg/kg-day 3.7E-03

Exp. Route Total 4.3E-08 5.3E-02

Arsenic 3.60E-07 mg/m
3 1.2E-09 mg/m

3 4.3E+00 (mg/m
3
)
-1 5.1E-09 8.2E-08 mg/m

3 1.5E-05 mg/m
3 5.5E-03

MIP1 - Particulates Inhalation Cobalt 4.31E-07 mg/m
3 1.4E-09 mg/m

3 9.0E+00 (mg/m
3
)
-1 1.3E-08 9.9E-08 mg/m

3 2.0E-05 mg/m
3 4.9E-03

and Volatilization Iron 1.04E-03 mg/m
3 3.4E-06 mg/m

3 - (mg/m
3
)
-1 - 2.4E-04 mg/m

3 - mg/m
3 -

Manganese 2.13E-05 mg/m
3 7.0E-08 mg/m

3 - (mg/m
3
)
-1 - 4.9E-06 mg/m

3 5.0E-05 mg/m
3 9.7E-02

1,1,2,2-Tetrachloroethane 2.21E-04 mg/m
3 7.2E-07 mg/m

3 5.8E-02 (mg/m
3
)
-1 4.2E-08 5.0E-05 mg/m

3 - mg/m
3 -

1,1,2-Trichloroethane 3.15E-04 mg/m
3 1.0E-06 mg/m

3 1.6E-02 (mg/m
3
)
-1 1.6E-08 7.2E-05 mg/m

3 2.0E-03 mg/m
3 3.6E-02

Trichloroethene 1.44E-01 mg/m
3 4.7E-04 mg/m

3 4.1E-03 (mg/m
3
)
-1 1.9E-06 3.3E-02 mg/m

3 2.0E-03 mg/m
3 1.6E+01

Exp. Route Total 2.0E-06 1.7E+01

Exposure Point Total 3.1E-06 1.9E+01
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TABLE 7.5.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Construction/Utility Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration Subchronic RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Cyanide 2.90E-01 mg/kg 1.2E-08 mg/kg-day - (mg/kg-day)
-1 - 8.2E-07 mg/kg-day 2.0E-02 mg/kg-day 4.1E-05

Soil All Soil MIP2 Incidental Arsenic 6.26E+00 mg/kg 1.5E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 2.3E-07 1.1E-05 mg/kg-day 3.0E-04 mg/kg-day 3.5E-02

(0 -15 ft bgs) Ingestion Cobalt 1.08E+01 mg/kg 4.4E-07 mg/kg-day - (mg/kg-day)
-1 - 3.1E-05 mg/kg-day 3.0E-03 mg/kg-day 1.0E-02

(cont.) Iron 2.13E+04 mg/kg 8.6E-04 mg/kg-day - (mg/kg-day)
-1 - 6.0E-02 mg/kg-day 7.0E-01 mg/kg-day 8.6E-02

Manganese 7.04E+02 mg/kg 2.8E-05 mg/kg-day - (mg/kg-day)
-1 - 2.0E-03 mg/kg-day 2.4E-02 mg/kg-day 8.3E-02

Benzo[a]anthracene 3.40E-01 mg/kg 1.4E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 1.0E-08 9.6E-07 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 8.50E-02 mg/kg 3.4E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 2.5E-08 2.4E-07 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 2.30E-01 mg/kg 9.3E-09 mg/kg-day 7.3E-01 (mg/kg-day)
-1 6.8E-09 6.5E-07 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 2.70E-02 mg/kg 1.1E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 8.0E-09 7.6E-08 mg/kg-day - mg/kg-day -

Exp. Route Total 2.8E-07 2.1E-01

Cyanide 2.90E-01 mg/kg 1.9E-11 mg/kg-day - (mg/kg-day)
-1 - 1.3E-09 mg/kg-day 2.0E-02 mg/kg-day 6.6E-08

Dermal Arsenic 6.26E+00 mg/kg 2.4E-08 mg/kg-day 1.5E+00 (mg/kg-day)
-1 3.6E-08 1.7E-06 mg/kg-day 3.0E-04 mg/kg-day 5.7E-03

Absorption Cobalt 1.08E+01 mg/kg 1.4E-08 mg/kg-day - (mg/kg-day)
-1 - 9.8E-07 mg/kg-day 3.0E-03 mg/kg-day 3.3E-04

Iron 2.13E+04 mg/kg 2.8E-05 mg/kg-day - (mg/kg-day)
-1 - 1.9E-03 mg/kg-day 7.0E-01 mg/kg-day 2.8E-03

Manganese 7.04E+02 mg/kg 9.1E-07 mg/kg-day - (mg/kg-day)
-1 - 6.4E-05 mg/kg-day 9.6E-04 mg/kg-day 6.6E-02

Benzo[a]anthracene 3.40E-01 mg/kg 5.7E-09 mg/kg-day 7.3E-01 (mg/kg-day)
-1 4.2E-09 4.0E-07 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 8.50E-02 mg/kg 1.4E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 1.0E-08 1.0E-07 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 2.30E-01 mg/kg 3.9E-09 mg/kg-day 7.3E-01 (mg/kg-day)
-1 2.8E-09 2.7E-07 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 2.70E-02 mg/kg 4.5E-10 mg/kg-day 7.3E+00 (mg/kg-day)
-1 3.3E-09 3.2E-08 mg/kg-day - mg/kg-day -

Exp. Route Total 5.7E-08 7.5E-02

Cyanide 6.43E-05 mg/m
3 2.1E-07 mg/m

3 - (mg/m
3
)
-1 - 1.5E-05 mg/m

3 8.0E-04 mg/m
3 1.8E-02

Inhalation Arsenic 3.18E-07 mg/m
3 1.0E-09 mg/m

3 4.3E+00 (mg/m
3
)
-1 4.5E-09 7.3E-08 mg/m

3 1.5E-05 mg/m
3 4.8E-03

MIP2 - Particulates Cobalt 5.48E-07 mg/m
3 1.8E-09 mg/m

3 9.0E+00 (mg/m
3
)
-1 1.6E-08 1.3E-07 mg/m

3 2.0E-05 mg/m
3 6.3E-03

and Volatilization Iron 1.08E-03 mg/m
3 3.5E-06 mg/m

3 - (mg/m
3
)
-1 - 2.5E-04 mg/m

3 - mg/m
3 -

Manganese 3.57E-05 mg/m
3 1.2E-07 mg/m

3 - (mg/m
3
)
-1 - 8.2E-06 mg/m

3 5.0E-05 mg/m
3 1.6E-01

Benzo[a]anthracene 1.73E-08 mg/m
3 5.6E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 6.2E-12 3.9E-09 mg/m

3 - mg/m
3 -

Benzo[a]pyrene 4.31E-09 mg/m
3 1.4E-11 mg/m

3 1.1E+00 (mg/m
3
)
-1 1.5E-11 9.9E-10 mg/m

3 - mg/m
3 -

Benzo[b]fluoranthene 1.17E-08 mg/m
3 3.8E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 4.2E-12 2.7E-09 mg/m

3 - mg/m
3 -

Dibenz(a,h)anthracene 1.37E-09 mg/m
3 4.5E-12 mg/m

3 1.2E+00 (mg/m
3
)
-1 5.4E-12 3.1E-10 mg/m

3 - mg/m
3 -

Exp. Route Total 2.1E-08 1.9E-01

Exposure Point Total 3.5E-07 4.8E-01
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TABLE 7.5.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Construction/Utility Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration Subchronic RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Aluminum 6.20E+03 mg/kg 2.5E-04 mg/kg-day - (mg/kg-day)
-1 - 1.8E-02 mg/kg-day 1.0E+00 mg/kg-day 1.8E-02

Soil All Soil Former Shot Incidental Arsenic 6.66E+00 mg/kg 1.6E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 2.4E-07 1.1E-05 mg/kg-day 3.0E-04 mg/kg-day 3.8E-02

(0 -15 ft bgs) Blast Area (FBSA) Ingestion Chromium VI 9.45E-01 mg/kg 3.8E-08 mg/kg-day 5.0E-01 (mg/kg-day)
-1 1.9E-08 2.7E-06 mg/kg-day 5.0E-03 mg/kg-day 5.3E-04

(cont.) Cobalt 3.00E+01 mg/kg 1.2E-06 mg/kg-day - (mg/kg-day)
-1 - 8.5E-05 mg/kg-day 3.0E-03 mg/kg-day 2.8E-02

Copper 3.11E+02 mg/kg 1.3E-05 mg/kg-day - (mg/kg-day)
-1 - 8.8E-04 mg/kg-day 1.0E-02 mg/kg-day 8.8E-02

Iron 2.37E+04 mg/kg 9.6E-04 mg/kg-day - (mg/kg-day)
-1 - 6.7E-02 mg/kg-day 7.0E-01 mg/kg-day 9.6E-02

Lead 2.71E+02 mg/kg 1.1E-05 mg/kg-day - (mg/kg-day)
-1 - 7.7E-04 mg/kg-day - mg/kg-day -

Manganese 4.87E+02 mg/kg 2.0E-05 mg/kg-day - (mg/kg-day)
-1 - 1.4E-03 mg/kg-day 2.4E-02 mg/kg-day 5.7E-02

Nickel 2.06E+02 mg/kg 8.3E-06 mg/kg-day - (mg/kg-day)
-1 - 5.8E-04 mg/kg-day 2.0E-02 mg/kg-day 2.9E-02

Benzo[a]anthracene 7.56E-01 mg/kg 3.1E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 2.2E-08 2.1E-06 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 1.10E+00 mg/kg 4.4E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 3.2E-07 3.1E-06 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 7.91E-01 mg/kg 3.2E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 2.3E-08 2.2E-06 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 1.39E-01 mg/kg 5.6E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 4.1E-08 3.9E-07 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 4.98E-01 mg/kg 2.0E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 1.5E-08 1.4E-06 mg/kg-day - mg/kg-day -

Exp. Route Total 6.8E-07 3.5E-01

Aluminum 6.20E+03 mg/kg 8.0E-06 mg/kg-day - (mg/kg-day)
-1 - 5.6E-04 mg/kg-day 1.0E+00 mg/kg-day 5.6E-04

Dermal Arsenic 6.66E+00 mg/kg 2.6E-08 mg/kg-day 1.5E+00 (mg/kg-day)
-1 3.9E-08 1.8E-06 mg/kg-day 3.0E-04 mg/kg-day 6.0E-03

Absorption Chromium VI 9.45E-01 mg/kg 1.2E-09 mg/kg-day 2.0E+01 (mg/kg-day)
-1 2.4E-08 8.6E-08 mg/kg-day 1.3E-04 mg/kg-day 6.8E-04

Cobalt 3.00E+01 mg/kg 3.9E-08 mg/kg-day - (mg/kg-day)
-1 - 2.7E-06 mg/kg-day 3.0E-03 mg/kg-day 9.1E-04

Copper 3.11E+02 mg/kg 4.0E-07 mg/kg-day - (mg/kg-day)
-1 - 2.8E-05 mg/kg-day 1.0E-02 mg/kg-day 2.8E-03

Iron 2.37E+04 mg/kg 3.1E-05 mg/kg-day - (mg/kg-day)
-1 - 2.2E-03 mg/kg-day 7.0E-01 mg/kg-day 3.1E-03

Lead 2.71E+02 mg/kg 3.5E-07 mg/kg-day - (mg/kg-day)
-1 - 2.5E-05 mg/kg-day - mg/kg-day -

Manganese 4.87E+02 mg/kg 6.3E-07 mg/kg-day - (mg/kg-day)
-1 - 4.4E-05 mg/kg-day 9.6E-04 mg/kg-day 4.6E-02

Nickel 2.06E+02 mg/kg 2.7E-07 mg/kg-day - (mg/kg-day)
-1 - 1.9E-05 mg/kg-day 8.0E-04 mg/kg-day 2.3E-02

Benzo[a]anthracene 7.56E-01 mg/kg 1.3E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 9.3E-09 8.9E-07 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 1.10E+00 mg/kg 1.8E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 1.3E-07 1.3E-06 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 7.91E-01 mg/kg 1.3E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 9.7E-09 9.3E-07 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 1.39E-01 mg/kg 2.3E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 1.7E-08 1.6E-07 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 4.98E-01 mg/kg 8.4E-09 mg/kg-day 7.3E-01 (mg/kg-day)
-1 6.1E-09 5.9E-07 mg/kg-day - mg/kg-day -

Exp. Route Total 2.4E-07 8.3E-02

Aluminum 3.15E-04 mg/m
3 1.0E-06 mg/m

3 - (mg/m
3
)
-1 - 7.2E-05 mg/m

3 5.0E-03 mg/m
3 1.4E-02

FSBA - Particulates Inhalation Arsenic 3.38E-07 mg/m
3 1.1E-09 mg/m

3 4.3E+00 (mg/m
3
)
-1 4.7E-09 7.7E-08 mg/m

3 1.5E-05 mg/m
3 5.1E-03

and Volatilization Chromium VI 4.80E-08 mg/m
3 1.6E-10 mg/m

3 8.4E+01 (mg/m
3
)
-1 1.3E-08 1.1E-08 mg/m

3 3.0E-04 mg/m
3 3.7E-05

Cobalt 1.52E-06 mg/m
3 5.0E-09 mg/m

3 9.0E+00 (mg/m
3
)
-1 4.5E-08 3.5E-07 mg/m

3 2.0E-05 mg/m
3 1.7E-02

Copper 1.58E-05 mg/m
3 5.1E-08 mg/m

3 - (mg/m
3
)
-1 - 3.6E-06 mg/m

3 - mg/m
3 -

Iron 1.21E-03 mg/m
3 3.9E-06 mg/m

3 - (mg/m
3
)
-1 - 2.8E-04 mg/m

3 - mg/m
3 -

Lead 1.38E-05 mg/m
3 4.5E-08 mg/m

3 - (mg/m
3
)
-1 - 3.1E-06 mg/m

3 - mg/m
3 -

Manganese 2.47E-05 mg/m
3 8.1E-08 mg/m

3 - (mg/m
3
)
-1 - 5.6E-06 mg/m

3 5.0E-05 mg/m
3 1.1E-01

Nickel 1.05E-05 mg/m
3 3.4E-08 mg/m

3 2.6E-01 (mg/m
3
)
-1 8.9E-09 2.4E-06 mg/m

3 2.0E-04 mg/m
3 1.2E-02

Benzo[a]anthracene 3.84E-08 mg/m
3 1.3E-10 mg/m

3 1.1E-01 (mg/m
3
)
-1 1.4E-11 8.8E-09 mg/m

3 - mg/m
3 -

Benzo[a]pyrene 5.56E-08 mg/m
3 1.8E-10 mg/m

3 1.1E+00 (mg/m
3
)
-1 2.0E-10 1.3E-08 mg/m

3 - mg/m
3 -

Benzo[b]fluoranthene 4.02E-08 mg/m
3 1.3E-10 mg/m

3 1.1E-01 (mg/m
3
)
-1 1.4E-11 9.2E-09 mg/m

3 - mg/m
3 -

Dibenz(a,h)anthracene 7.06E-09 mg/m
3 2.3E-11 mg/m

3 1.2E+00 (mg/m
3
)
-1 2.8E-11 1.6E-09 mg/m

3 - mg/m
3 -

Indeno[1,2,3-cd]pyrene 2.53E-08 mg/m
3 8.2E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 9.1E-12 5.8E-09 mg/m

3 - mg/m
3 -

Exp. Route Total 7.2E-08 1.6E-01

Exposure Point Total 1.0E-06 6.0E-01
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TABLE 7.5.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Construction/Utility Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration Subchronic RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Arsenic 8.40E+00 mg/kg 2.0E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 3.1E-07 1.4E-05 mg/kg-day 3.0E-04 mg/kg-day 4.7E-02

Soil All Soil Expended Incidental Cobalt 3.40E+01 mg/kg 1.4E-06 mg/kg-day - (mg/kg-day)
-1 - 9.6E-05 mg/kg-day 3.0E-03 mg/kg-day 3.2E-02

(0 -15 ft bgs) Waste Area (EWA) Ingestion Copper 3.27E+02 mg/kg 1.3E-05 mg/kg-day - (mg/kg-day)
-1 - 9.2E-04 mg/kg-day 1.0E-02 mg/kg-day 9.2E-02

(cont.) Iron 2.81E+04 mg/kg 1.1E-03 mg/kg-day - (mg/kg-day)
-1 - 7.9E-02 mg/kg-day 7.0E-01 mg/kg-day 1.1E-01

Manganese 8.59E+02 mg/kg 3.5E-05 mg/kg-day - (mg/kg-day)
-1 - 2.4E-03 mg/kg-day 2.4E-02 mg/kg-day 1.0E-01

Nickel 1.91E+02 mg/kg 7.7E-06 mg/kg-day - (mg/kg-day)
-1 - 5.4E-04 mg/kg-day 2.0E-02 mg/kg-day 2.7E-02

Benzo[a]anthracene 2.79E-01 mg/kg 1.1E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 8.2E-09 7.9E-07 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 2.57E-01 mg/kg 1.0E-08 mg/kg-day 7.3E+00 (mg/kg-day)
-1 7.6E-08 7.3E-07 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 4.02E-01 mg/kg 1.6E-08 mg/kg-day 7.3E-01 (mg/kg-day)
-1 1.2E-08 1.1E-06 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 4.78E-02 mg/kg 1.9E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 1.4E-08 1.4E-07 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 1.86E-01 mg/kg 7.5E-09 mg/kg-day 7.3E-01 (mg/kg-day)
-1 5.5E-09 5.3E-07 mg/kg-day - mg/kg-day -

Exp. Route Total 4.2E-07 4.1E-01

Arsenic 8.40E+00 mg/kg 3.3E-08 mg/kg-day 1.5E+00 (mg/kg-day)
-1 4.9E-08 2.3E-06 mg/kg-day 3.0E-04 mg/kg-day 7.6E-03

Dermal Cobalt 3.40E+01 mg/kg 4.4E-08 mg/kg-day - (mg/kg-day)
-1 - 3.1E-06 mg/kg-day 3.0E-03 mg/kg-day 1.0E-03

Absorption Copper 3.27E+02 mg/kg 4.2E-07 mg/kg-day - (mg/kg-day)
-1 - 3.0E-05 mg/kg-day 1.0E-02 mg/kg-day 3.0E-03

Iron 2.81E+04 mg/kg 3.6E-05 mg/kg-day - (mg/kg-day)
-1 - 2.5E-03 mg/kg-day 7.0E-01 mg/kg-day 3.6E-03

Manganese 8.59E+02 mg/kg 1.1E-06 mg/kg-day - (mg/kg-day)
-1 - 7.8E-05 mg/kg-day 9.6E-04 mg/kg-day 8.1E-02

Nickel 1.91E+02 mg/kg 2.5E-07 mg/kg-day - (mg/kg-day)
-1 - 1.7E-05 mg/kg-day 8.0E-04 mg/kg-day 2.2E-02

Benzo[a]anthracene 2.79E-01 mg/kg 4.7E-09 mg/kg-day 7.3E-01 (mg/kg-day)
-1 3.4E-09 3.3E-07 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 2.57E-01 mg/kg 4.3E-09 mg/kg-day 7.3E+00 (mg/kg-day)
-1 3.2E-08 3.0E-07 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 4.02E-01 mg/kg 6.8E-09 mg/kg-day 7.3E-01 (mg/kg-day)
-1 4.9E-09 4.7E-07 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 4.78E-02 mg/kg 8.0E-10 mg/kg-day 7.3E+00 (mg/kg-day)
-1 5.9E-09 5.6E-08 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 1.86E-01 mg/kg 3.1E-09 mg/kg-day 7.3E-01 (mg/kg-day)
-1 2.3E-09 2.2E-07 mg/kg-day - mg/kg-day -

Exp. Route Total 9.7E-08 1.2E-01

Arsenic 4.27E-07 mg/m
3 1.4E-09 mg/m

3 4.3E+00 (mg/m
3
)
-1 6.0E-09 9.7E-08 mg/m

3 1.5E-05 mg/m
3 6.5E-03

EWA - Particulates Inhalation Cobalt 1.73E-06 mg/m
3 5.6E-09 mg/m

3 9.0E+00 (mg/m
3
)
-1 5.1E-08 3.9E-07 mg/m

3 2.0E-05 mg/m
3 2.0E-02

and Volatilization Copper 1.66E-05 mg/m
3 5.4E-08 mg/m

3 - (mg/m
3
)
-1 - 3.8E-06 mg/m

3 - mg/m
3 -

Iron 1.43E-03 mg/m
3 4.7E-06 mg/m

3 - (mg/m
3
)
-1 - 3.3E-04 mg/m

3 - mg/m
3 -

Manganese 4.36E-05 mg/m
3 1.4E-07 mg/m

3 - (mg/m
3
)
-1 - 1.0E-05 mg/m

3 5.0E-05 mg/m
3 2.0E-01

Nickel 9.68E-06 mg/m
3 3.2E-08 mg/m

3 2.6E-01 (mg/m
3
)
-1 8.2E-09 2.2E-06 mg/m

3 2.0E-04 mg/m
3 1.1E-02

Benzo[a]anthracene 1.42E-08 mg/m
3 4.6E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 5.1E-12 3.2E-09 mg/m

3 - mg/m
3 -

Benzo[a]pyrene 1.30E-08 mg/m
3 4.3E-11 mg/m

3 1.1E+00 (mg/m
3
)
-1 4.7E-11 3.0E-09 mg/m

3 - mg/m
3 -

Benzo[b]fluoranthene 2.04E-08 mg/m
3 6.7E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 7.3E-12 4.7E-09 mg/m

3 - mg/m
3 -

Dibenz(a,h)anthracene 2.43E-09 mg/m
3 7.9E-12 mg/m

3 1.2E+00 (mg/m
3
)
-1 9.5E-12 5.5E-10 mg/m

3 - mg/m
3 -

Indeno[1,2,3-cd]pyrene 9.44E-09 mg/m
3 3.1E-11 mg/m

3 1.1E-01 (mg/m
3
)
-1 3.4E-12 2.2E-09 mg/m

3 - mg/m
3 -

Exp. Route Total 6.5E-08 2.4E-01

Exposure Point Total 5.8E-07 7.7E-01

     Exposure Medium Total - Average for All Areas 1.3E-06 5.2E+00

Medium Total 1.3E-06 5.2E+00
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TABLE 7.5.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Construction/Utility Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration Subchronic RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Retention Incidental Arsenic 7.76E+00 mg/kg 1.9E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 2.8E-07 1.3E-05 mg/kg-day 3.0E-04 mg/kg-day 4.4E-02

Pond Ingestion Manganese 2.00E+03 mg/kg 8.1E-05 mg/kg-day - (mg/kg-day)
-1 - 5.7E-03 mg/kg-day 2.4E-02 mg/kg-day 2.4E-01

Benzo[a]anthracene 1.15E+02 mg/kg 4.6E-06 mg/kg-day 7.3E-01 (mg/kg-day)
-1 3.4E-06 3.2E-04 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 8.99E+01 mg/kg 3.6E-06 mg/kg-day 7.3E+00 (mg/kg-day)
-1 2.7E-05 2.5E-04 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 1.10E+02 mg/kg 4.4E-06 mg/kg-day 7.3E-01 (mg/kg-day)
-1 3.2E-06 3.1E-04 mg/kg-day - mg/kg-day -

Benzo[k]fluoranthene 5.10E+01 mg/kg 2.1E-06 mg/kg-day 7.3E-02 (mg/kg-day)
-1 1.5E-07 1.4E-04 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 3.20E+01 mg/kg 1.3E-06 mg/kg-day 7.3E+00 (mg/kg-day)
-1 9.4E-06 9.0E-05 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 5.43E+01 mg/kg 2.2E-06 mg/kg-day 7.3E-01 (mg/kg-day)
-1 1.6E-06 1.5E-04 mg/kg-day - mg/kg-day -

Exp. Route Total 4.5E-05 2.8E-01

Dermal Arsenic 7.76E+00 mg/kg 3.0E-08 mg/kg-day 1.5E+00 (mg/kg-day)
-1 4.5E-08 2.1E-06 mg/kg-day 3.0E-04 mg/kg-day 7.0E-03

Absorption Manganese 2.00E+03 mg/kg 2.6E-06 mg/kg-day - (mg/kg-day)
-1 - 1.8E-04 mg/kg-day 9.6E-04 mg/kg-day 1.9E-01

Benzo[a]anthracene 1.15E+02 mg/kg 1.9E-06 mg/kg-day 7.3E-01 (mg/kg-day)
-1 1.4E-06 1.4E-04 mg/kg-day - mg/kg-day -

Benzo[a]pyrene 8.99E+01 mg/kg 1.5E-06 mg/kg-day 7.3E+00 (mg/kg-day)
-1 1.1E-05 1.1E-04 mg/kg-day - mg/kg-day -

Benzo[b]fluoranthene 1.10E+02 mg/kg 1.9E-06 mg/kg-day 7.3E-01 (mg/kg-day)
-1 1.4E-06 1.3E-04 mg/kg-day - mg/kg-day -

Benzo[k]fluoranthene 5.10E+01 mg/kg 8.6E-07 mg/kg-day 7.3E-02 (mg/kg-day)
-1 6.3E-08 6.0E-05 mg/kg-day - mg/kg-day -

Dibenz(a,h)anthracene 3.20E+01 mg/kg 5.4E-07 mg/kg-day 7.3E+00 (mg/kg-day)
-1 3.9E-06 3.8E-05 mg/kg-day - mg/kg-day -

Indeno[1,2,3-cd]pyrene 5.43E+01 mg/kg 9.1E-07 mg/kg-day 7.3E-01 (mg/kg-day)
-1 6.7E-07 6.4E-05 mg/kg-day - mg/kg-day -

Exp. Route Total 1.9E-05 2.0E-01

Exposure Point Total 6.3E-05 4.8E-01

Exposure Medium Total 6.3E-05 4.8E-01

Medium Total 6.3E-05 4.8E-01

Total of Receptor Risks Across All Media  6.8E-05 Total of Receptor Hazards Across All Media  3.4E+01

Notes:

HI =CDI / Toxicity Value

ELCR = CDI * Toxicity Value

Chromium (total) in groundwater is assumed to be Chromium VI due to the absence of valid groundwater chromium speciation data.  

Arsenic ingestion intakes from soil and sediment reflect USEPA's 2012 Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil of 60%.
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TABLE 7.6.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  AA - Resident

Receptor Age:  Adult / Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units ADAF Value Units Value Units

Iron 1.99E+01 mg/L 8.5E-02 mg/kg-day - (mg/kg-day)
-1 No - 9.9E-01 mg/kg-day 7.0E-01 mg/kg-day 1.4E+00

Groundwater Groundwater Child / Ingestion 1,4-Dioxane 2.59E-04 mg/L 1.1E-06 mg/kg-day 1.0E-01 (mg/kg-day)
-1 No 1.1E-07 1.3E-05 mg/kg-day 3.0E-02 mg/kg-day 4.3E-04

Used as Tap Water Affected Area Acrolein 1.81E-02 mg/L 7.7E-05 mg/kg-day - (mg/kg-day)
-1 No - 9.0E-04 mg/kg-day 5.0E-04 mg/kg-day 1.8E+00

Groundwater Benzene 1.52E-04 mg/L 6.5E-07 mg/kg-day 5.5E-02 (mg/kg-day)
-1 No 3.6E-08 7.6E-06 mg/kg-day 4.0E-03 mg/kg-day 1.9E-03

Bromodichloromethane 1.80E-04 mg/L 7.7E-07 mg/kg-day 6.2E-02 (mg/kg-day)
-1 No 4.8E-08 9.0E-06 mg/kg-day 2.0E-02 mg/kg-day 4.5E-04

Carbon tetrachloride 1.72E-04 mg/L 7.4E-07 mg/kg-day 7.0E-02 (mg/kg-day)
-1 No 5.1E-08 8.6E-06 mg/kg-day 4.0E-03 mg/kg-day 2.1E-03

Chloroform 4.87E-04 mg/L 2.1E-06 mg/kg-day 3.1E-02 (mg/kg-day)
-1 No 6.5E-08 2.4E-05 mg/kg-day 1.0E-02 mg/kg-day 2.4E-03

Trichloroethene 3.01E-02 mg/L 1.3E-04 mg/kg-day 4.6E-02 (mg/kg-day)
-1 Yes 1.1E-05 1.5E-03 mg/kg-day 5.0E-04 mg/kg-day 3.0E+00

Vinyl chloride 1.40E-04 mg/L 7.9E-06 mg/kg-day 1.4E+00 (mg/kg-day)
-1 See note 1.1E-05 7.0E-06 mg/kg-day 3.0E-03 mg/kg-day 2.3E-03

Exp. Route Total 2.2E-05 6.2E+00

Iron 1.99E+01 mg/L 3.8E-04 mg/kg-day - (mg/kg-day)
-1 No - 4.4E-03 mg/kg-day 7.0E-01 mg/kg-day 6.3E-03

Dermal 1,4-Dioxane 2.59E-04 mg/L 3.5E-09 mg/kg-day 1.0E-01 (mg/kg-day)
-1 No 3.5E-10 4.1E-08 mg/kg-day 3.0E-02 mg/kg-day 1.4E-06

Absorption Acrolein 1.81E-02 mg/L 4.6E-07 mg/kg-day - (mg/kg-day)
-1 No - 5.4E-06 mg/kg-day 5.0E-04 mg/kg-day 1.1E-02

(During Benzene 1.52E-04 mg/L 8.6E-08 mg/kg-day 5.5E-02 (mg/kg-day)
-1 No 4.7E-09 1.0E-06 mg/kg-day 4.0E-03 mg/kg-day 2.5E-04

Bathing) Bromodichloromethane 1.80E-04 mg/L 4.8E-08 mg/kg-day 6.2E-02 (mg/kg-day)
-1 No 3.0E-09 5.6E-07 mg/kg-day 2.0E-02 mg/kg-day 2.8E-05

Carbon tetrachloride 1.72E-04 mg/L 1.7E-07 mg/kg-day 7.0E-02 (mg/kg-day)
-1 No 1.2E-08 2.0E-06 mg/kg-day 4.0E-03 mg/kg-day 5.1E-04

Chloroform 4.87E-04 mg/L 1.7E-07 mg/kg-day 3.1E-02 (mg/kg-day)
-1 No 5.1E-09 1.9E-06 mg/kg-day 1.0E-02 mg/kg-day 1.9E-04

Trichloroethene 3.01E-02 mg/L 1.9E-05 mg/kg-day 4.6E-02 (mg/kg-day)
-1 Yes 1.6E-06 2.2E-04 mg/kg-day 5.0E-04 mg/kg-day 4.4E-01

Vinyl chloride 1.40E-04 mg/L 5.3E-07 mg/kg-day 1.4E+00 (mg/kg-day)
-1 See note 7.4E-07 4.7E-07 mg/kg-day 3.0E-03 mg/kg-day 1.6E-04

Exp. Route Total 2.4E-06 4.6E-01

Exposure Point Total 2.5E-05 6.7E+00

Exposure Medium Total 2.5E-05 6.7E+00

Medium Total 2.5E-05 6.7E+00

Total of Receptor Risks Across All Media  Total of Receptor Hazards Across All Media  
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TABLE 7.6.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  AA - Resident

Receptor Age:  Adult / Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units ADAF Value Units Value Units

Iron 1.99E+01 mg/L 1.7E-01 mg/kg-day - (mg/kg-day)
-1 No - 6.0E-01 mg/kg-day 7.0E-01 mg/kg-day 8.5E-01

Groundwater Groundwater Adult  / Ingestion 1,4-Dioxane 2.59E-04 mg/L 2.2E-06 mg/kg-day 1.0E-01 (mg/kg-day)
-1 No 2.2E-07 7.8E-06 mg/kg-day 3.0E-02 mg/kg-day 2.6E-04

Used as Tap Water Affected Area Acrolein 1.81E-02 mg/L 1.5E-04 mg/kg-day - (mg/kg-day)
-1 No - 5.4E-04 mg/kg-day 5.0E-04 mg/kg-day 1.1E+00

Groundwater Benzene 1.52E-04 mg/L 1.3E-06 mg/kg-day 5.5E-02 (mg/kg-day)
-1 No 7.2E-08 4.6E-06 mg/kg-day 4.0E-03 mg/kg-day 1.1E-03

Bromodichloromethane 1.80E-04 mg/L 1.5E-06 mg/kg-day 6.2E-02 (mg/kg-day)
-1 No 9.6E-08 5.4E-06 mg/kg-day 2.0E-02 mg/kg-day 2.7E-04

Carbon tetrachloride 1.72E-04 mg/L 1.5E-06 mg/kg-day 7.0E-02 (mg/kg-day)
-1 No 1.0E-07 5.2E-06 mg/kg-day 4.0E-03 mg/kg-day 1.3E-03

Chloroform 4.87E-04 mg/L 4.2E-06 mg/kg-day 3.1E-02 (mg/kg-day)
-1 No 1.3E-07 1.5E-05 mg/kg-day 1.0E-02 mg/kg-day 1.5E-03

Trichloroethene 3.01E-02 mg/L 2.6E-04 mg/kg-day 4.6E-02 (mg/kg-day)
-1 Yes 1.4E-05 9.0E-04 mg/kg-day 5.0E-04 mg/kg-day 1.8E+00

Vinyl chloride 1.40E-04 mg/L 1.2E-06 mg/kg-day 7.2E-01 (mg/kg-day)
-1 See note 8.6E-07 4.2E-06 mg/kg-day 3.0E-03 mg/kg-day 1.4E-03

Exp. Route Total 1.6E-05 3.7E+00

Iron 1.99E+01 mg/L 1.0E-03 mg/kg-day - (mg/kg-day)
-1 No - 3.5E-03 mg/kg-day 7.0E-01 mg/kg-day 5.1E-03

Dermal 1,4-Dioxane 2.59E-04 mg/L 8.2E-09 mg/kg-day 1.0E-01 (mg/kg-day)
-1 No 8.2E-10 2.9E-08 mg/kg-day 3.0E-02 mg/kg-day 9.6E-07

Absorption Acrolein 1.81E-02 mg/L 1.1E-06 mg/kg-day - (mg/kg-day)
-1 No - 3.9E-06 mg/kg-day 5.0E-04 mg/kg-day 7.7E-03

(During Benzene 1.52E-04 mg/L 2.1E-07 mg/kg-day 5.5E-02 (mg/kg-day)
-1 No 1.1E-08 7.3E-07 mg/kg-day 4.0E-03 mg/kg-day 1.8E-04

Showering) Bromodichloromethane 1.80E-04 mg/L 1.1E-07 mg/kg-day 6.2E-02 (mg/kg-day)
-1 No 7.0E-09 3.9E-07 mg/kg-day 2.0E-02 mg/kg-day 2.0E-05

Carbon tetrachloride 1.72E-04 mg/L 4.1E-07 mg/kg-day 7.0E-02 (mg/kg-day)
-1 No 2.9E-08 1.4E-06 mg/kg-day 4.0E-03 mg/kg-day 3.6E-04

Chloroform 4.87E-04 mg/L 3.9E-07 mg/kg-day 3.1E-02 (mg/kg-day)
-1 No 1.2E-08 1.4E-06 mg/kg-day 1.0E-02 mg/kg-day 1.4E-04

Trichloroethene 3.01E-02 mg/L 4.4E-05 mg/kg-day 4.6E-02 (mg/kg-day)
-1 Yes 2.4E-06 1.5E-04 mg/kg-day 5.0E-04 mg/kg-day 3.1E-01

Vinyl chloride 1.40E-04 mg/L 9.9E-08 mg/kg-day 7.2E-01 (mg/kg-day)
-1 See note 7.1E-08 3.5E-07 mg/kg-day 3.0E-03 mg/kg-day 1.2E-04

Exp. Route Total 2.6E-06 3.2E-01

Iron - mg/m
3 - mg/m

3 - (mg/m
3
)
-1 No - - mg/m

3 - mg/m
3 -

Indoor Air Inhalation 1,4-Dioxane 4.55E-05 mg/m
3 3.7E-07 mg/m

3 5.0E-03 (mg/m
3
)
-1 No 1.8E-09 1.3E-06 mg/m

3 3.0E-02 mg/m
3 4.3E-05

(During Acrolein 6.15E-02 mg/m
3 5.0E-04 mg/m

3 - (mg/m
3
)
-1 No - 1.7E-03 mg/m

3 2.0E-05 mg/m
3 8.7E+01

Showering) Benzene 1.07E-03 mg/m
3 8.7E-06 mg/m

3 7.8E-03 (mg/m
3
)
-1 No 6.8E-08 3.0E-05 mg/m

3 3.0E-02 mg/m
3 1.0E-03

Bromodichloromethane 9.07E-04 mg/m
3 7.4E-06 mg/m

3 3.7E-02 (mg/m
3
)
-1 No 2.7E-07 2.6E-05 mg/m

3 - mg/m
3 -

Carbon tetrachloride 9.64E-04 mg/m
3 7.8E-06 mg/m

3 6.0E-03 (mg/m
3
)
-1 No 4.7E-08 2.7E-05 mg/m

3 1.0E-01 mg/m
3 2.7E-04

Chloroform 2.88E-03 mg/m
3 2.3E-05 mg/m

3 2.3E-02 (mg/m
3
)
-1 No 5.4E-07 8.2E-05 mg/m

3 9.8E-02 mg/m
3 8.3E-04

Trichloroethene 1.77E-01 mg/m
3 1.4E-03 mg/m

3 4.1E-03 (mg/m
3
)
-1 Yes 7.3E-06 5.0E-03 mg/m

3 2.0E-03 mg/m
3 2.5E+00

Vinyl chloride 1.09E-03 mg/m
3 8.8E-06 mg/m

3 4.4E-03 (mg/m
3
)
-1 See note 3.9E-08 3.1E-05 mg/m

3 1.0E-01 mg/m
3 3.1E-04

Exp. Route Total 8.3E-06 9.0E+01

Exposure Point Total 2.7E-05 9.4E+01

Exposure Medium Total 2.7E-05 9.4E+01

Medium Total 2.7E-05 9.4E+01

Total of Receptor Risks Across All Media  Total of Receptor Hazards Across All Media  

Lifetime Total for Groundwater 5.2E-05 N/A

Lifetime Total Across All Media 5.2E-05 N/A

Notes: (a) Per the USEPA (2005), the following default age-dependant adjustment factors (ADAF) were applied to the slope factor for the COPCS with a mutagenic mode of action:

AGE ADAF

0-<2 10

2-<16 3

16-<30 1

HI =CDI / Toxicity Value

ELCR = CDI * Toxicity Value

For the purposes of application of the ADAF, the child receptor is aged 0 to 6 and the adult receptor is aged 6 to 26.  Therefore, an ADAF of 5.3 was calculated for Child 0-6 years of age as the age-weighted ADAF for children 0<2 (ADAF=10) and children 2<6 (ADAF=3),  [(2 yrs x 10) + (3 yrs 

x 4)] / 6 yrs = 5.3]. Similarly, an ADAF of 2 was calculated for the Adult 6 to 26 years of ages  [((10 yrs x 3) + (10 yrs x 1)) / 20 yrs = 2].  The ADAF is only applied to the kidney portion of the CSF / Unit Risk for trichloroethene (9.3E-03 for oral and dermal exposures; 1E-03 for inhalation 

exposure).  The ADAF is not applied to the lymphoid tissue or liver portions of the CSF / Unit Risk (3.7E-02 for oral and dermal exposure; 3.1E-03 for inhalaition exposure).  Although vinly chloride is a mutagen, the ADAF approach is not used.  Instead, the equations for intake include the sum of 

the prorated and unprorated terms for the child and just the prorated (conventional) term for the adult.  See Table 4.2 for intake equations.
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TABLE 7.7.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  AA - Commercial Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Iron 1.99E+01 mg/L 6.1E-02 mg/kg-day - (mg/kg-day)
-1 - 1.7E-01 mg/kg-day 7.0E-01 mg/kg-day 2.4E-01

Groundwater Groundwater Affected Area Ingestion 1,4-Dioxane 2.59E-04 mg/L 7.9E-07 mg/kg-day 1.0E-01 (mg/kg-day)
-1 7.9E-08 2.2E-06 mg/kg-day 3.0E-02 mg/kg-day 7.4E-05

Used as Tap Water Acrolein 1.81E-02 mg/L 5.5E-05 mg/kg-day - (mg/kg-day)
-1 - 1.5E-04 mg/kg-day 5.0E-04 mg/kg-day 3.1E-01

Benzene 1.52E-04 mg/L 4.6E-07 mg/kg-day 5.5E-02 (mg/kg-day)
-1 2.6E-08 1.3E-06 mg/kg-day 4.0E-03 mg/kg-day 3.3E-04

Bromodichloromethane 1.80E-04 mg/L 5.5E-07 mg/kg-day 6.2E-02 (mg/kg-day)
-1 3.4E-08 1.5E-06 mg/kg-day 2.0E-02 mg/kg-day 7.7E-05

Carbon tetrachloride 1.72E-04 mg/L 5.3E-07 mg/kg-day 7.0E-02 (mg/kg-day)
-1 3.7E-08 1.5E-06 mg/kg-day 4.0E-03 mg/kg-day 3.7E-04

Chloroform 4.87E-04 mg/L 1.5E-06 mg/kg-day 3.1E-02 (mg/kg-day)
-1 4.6E-08 4.2E-06 mg/kg-day 1.0E-02 mg/kg-day 4.2E-04

Trichloroethene 3.01E-02 mg/L 9.2E-05 mg/kg-day 4.6E-02 (mg/kg-day)
-1 4.2E-06 2.6E-04 mg/kg-day 5.0E-04 mg/kg-day 5.2E-01

Vinyl chloride 1.40E-04 mg/L 4.3E-07 mg/kg-day 7.2E-01 (mg/kg-day)
-1 3.1E-07 1.2E-06 mg/kg-day 3.0E-03 mg/kg-day 4.0E-04

Exp. Route Total 4.8E-06 1.1E+00

Iron 1.99E+01 mg/L 3.4E-05 mg/kg-day - (mg/kg-day)
-1 - 9.5E-05 mg/kg-day 7.0E-01 mg/kg-day 1.4E-04

Dermal 1,4-Dioxane 2.59E-04 mg/L 4.6E-10 mg/kg-day 1.0E-01 (mg/kg-day)
-1 4.6E-11 1.3E-09 mg/kg-day 3.0E-02 mg/kg-day 4.3E-08

Absorption Acrolein 1.81E-02 mg/L 5.9E-08 mg/kg-day - (mg/kg-day)
-1 - 1.7E-07 mg/kg-day 5.0E-04 mg/kg-day 3.3E-04

(During Benzene 1.52E-04 mg/L 1.1E-08 mg/kg-day 5.5E-02 (mg/kg-day)
-1 6.3E-10 3.2E-08 mg/kg-day 4.0E-03 mg/kg-day 8.0E-06

Use of Tap Bromodichloromethane 1.80E-04 mg/L 6.3E-09 mg/kg-day 6.2E-02 (mg/kg-day)
-1 3.9E-10 1.8E-08 mg/kg-day 2.0E-02 mg/kg-day 8.9E-07

Water in Carbon tetrachloride 1.72E-04 mg/L 2.3E-08 mg/kg-day 7.0E-02 (mg/kg-day)
-1 1.6E-09 6.4E-08 mg/kg-day 4.0E-03 mg/kg-day 1.6E-05

the Workplace) Chloroform 4.87E-04 mg/L 2.2E-08 mg/kg-day 3.1E-02 (mg/kg-day)
-1 6.8E-10 6.1E-08 mg/kg-day 1.0E-02 mg/kg-day 6.1E-06

Trichloroethene 3.01E-02 mg/L 2.5E-06 mg/kg-day 4.6E-02 (mg/kg-day)
-1 1.1E-07 6.9E-06 mg/kg-day 5.0E-04 mg/kg-day 1.4E-02

Vinyl chloride 1.40E-04 mg/L 5.3E-09 mg/kg-day 7.2E-01 (mg/kg-day)
-1 3.8E-09 1.5E-08 mg/kg-day 3.0E-03 mg/kg-day 5.0E-06

Exp. Route Total 1.2E-07 1.4E-02

Exposure Point Total 4.9E-06 1.1E+00

Exposure Medium Total 4.9E-06 1.1E+00

Medium Total 4.9E-06 1.1E+00

Total of Receptor Risks Across All Media  4.9E-06 Total of Receptor Hazards Across All Media  1.1E+00

Notes:

HI =CDI / Toxicity Value

ELCR = CDI * Toxicity Value
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TABLE 7.8.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Current / Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  AA - Construction/Utility Worker

Receptor Age:  Adult 

Age / Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration Subchronic RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Iron 1.99E+01 mg/L 4.9E-07 mg/kg-day - (mg/kg-day)
-1 - 3.4E-05 mg/kg-day 7.0E-01 mg/kg-day 4.9E-05

Groundwater Direct Contact Affected Area Incidental 1,4-Dioxane 2.59E-04 mg/L 6.3E-12 mg/kg-day 1.0E-01 (mg/kg-day)
-1 6.3E-13 4.4E-10 mg/kg-day 5.0E-01 mg/kg-day 8.9E-10

During Trenching Ingestion Acrolein 1.81E-02 mg/L 4.4E-10 mg/kg-day - (mg/kg-day)
-1 - 3.1E-08 mg/kg-day 4.0E-03 mg/kg-day 7.7E-06

Benzene 1.52E-04 mg/L 3.7E-12 mg/kg-day 5.5E-02 (mg/kg-day)
-1 2.0E-13 2.6E-10 mg/kg-day 1.0E-02 mg/kg-day 2.6E-08

Bromodichloromethane 1.80E-04 mg/L 4.4E-12 mg/kg-day 6.2E-02 (mg/kg-day)
-1 2.7E-13 3.1E-10 mg/kg-day 8.0E-03 mg/kg-day 3.9E-08

Carbon tetrachloride 1.72E-04 mg/L 4.2E-12 mg/kg-day 7.0E-02 (mg/kg-day)
-1 2.9E-13 2.9E-10 mg/kg-day 7.0E-03 mg/kg-day 4.2E-08

Chloroform 4.87E-04 mg/L 1.2E-11 mg/kg-day 3.1E-02 (mg/kg-day)
-1 3.7E-13 8.3E-10 mg/kg-day 1.0E-01 mg/kg-day 8.3E-09

Trichloroethene 3.01E-02 mg/L 7.4E-10 mg/kg-day 4.6E-02 (mg/kg-day)
-1 3.4E-11 5.2E-08 mg/kg-day 5.0E-04 mg/kg-day 1.0E-04

Vinyl chloride 1.40E-04 mg/L 3.4E-12 mg/kg-day 7.2E-01 (mg/kg-day)
-1 2.5E-12 2.4E-10 mg/kg-day 3.0E-03 mg/kg-day 8.0E-08

Exp. Route Total 3.8E-11 1.6E-04

Iron 1.99E+01 mg/L 1.4E-06 mg/kg-day - (mg/kg-day)
-1 - 9.6E-05 mg/kg-day 7.0E-01 mg/kg-day 1.4E-04

Dermal 1,4-Dioxane 2.59E-04 mg/L 6.9E-12 mg/kg-day 1.0E-01 (mg/kg-day)
-1 6.9E-13 4.8E-10 mg/kg-day 5.0E-01 mg/kg-day 9.7E-10

Absorption Acrolein 1.81E-02 mg/L 1.0E-09 mg/kg-day - (mg/kg-day)
-1 - 7.2E-08 mg/kg-day 4.0E-03 mg/kg-day 1.8E-05

Benzene 1.52E-04 mg/L 1.7E-10 mg/kg-day 5.5E-02 (mg/kg-day)
-1 9.5E-12 1.2E-08 mg/kg-day 1.0E-02 mg/kg-day 1.2E-06

Bromodichloromethane 1.80E-04 mg/L 7.1E-11 mg/kg-day 6.2E-02 (mg/kg-day)
-1 4.4E-12 5.0E-09 mg/kg-day 8.0E-03 mg/kg-day 6.2E-07

Carbon tetrachloride 1.72E-04 mg/L 2.6E-10 mg/kg-day 7.0E-02 (mg/kg-day)
-1 1.8E-11 1.8E-08 mg/kg-day 7.0E-03 mg/kg-day 2.6E-06

Chloroform 4.87E-04 mg/L 2.8E-10 mg/kg-day 3.1E-02 (mg/kg-day)
-1 8.7E-12 2.0E-08 mg/kg-day 1.0E-01 mg/kg-day 2.0E-07

Trichloroethene 3.01E-02 mg/L 3.0E-08 mg/kg-day 4.6E-02 (mg/kg-day)
-1 1.4E-09 2.1E-06 mg/kg-day 5.0E-04 mg/kg-day 4.2E-03

Vinyl chloride 1.40E-04 mg/L 8.9E-11 mg/kg-day 7.2E-01 (mg/kg-day)
-1 6.4E-11 6.2E-09 mg/kg-day 3.00E-03 mg/kg-day 2.1E-06

Exp. Route Total 1.5E-09 4.4E-03

Iron - mg/m
3 - mg/m

3 - (mg/m
3
)
-1 - - mg/m

3 - mg/m
3 -

Trench Air Inhalation 1,4-Dioxane 2.48E-04 mg/m
3 1.6E-08 mg/m

3 5.0E-03 (mg/m
3
)
-1 8.1E-11 1.1E-06 mg/m

3 7.2E-01 mg/m
3 1.6E-06

(during Acrolein - mg/m
3 - mg/m

3 - (mg/m
3
)
-1 - - mg/m

3 9.2E-05 mg/m
3 -

trenching) Benzene 2.07E-03 mg/m
3 1.3E-07 mg/m

3 7.8E-03 (mg/m
3
)
-1 1.1E-09 9.4E-06 mg/m

3 8.0E-02 mg/m
3 1.2E-04

Bromodichloromethane 1.65E-03 mg/m
3 1.1E-07 mg/m

3 3.7E-02 (mg/m
3
)
-1 4.0E-09 7.5E-06 mg/m

3 2.0E-02 mg/m
3 3.8E-04

Carbon tetrachloride 1.68E-03 mg/m
3 1.1E-07 mg/m

3 6.0E-03 (mg/m
3
)
-1 6.6E-10 7.7E-06 mg/m

3 1.9E-01 mg/m
3 4.1E-05

Chloroform 5.33E-03 mg/m
3 3.5E-07 mg/m

3 2.3E-02 (mg/m
3
)
-1 8.0E-09 2.4E-05 mg/m

3 2.4E-01 mg/m
3 1.0E-04

Trichloroethene 3.17E-01 mg/m
3 2.1E-05 mg/m

3 4.1E-03 (mg/m
3
)
-1 8.5E-08 1.4E-03 mg/m

3 2.0E-03 mg/m
3 7.2E-01

Vinyl chloride 2.15E-03 mg/m
3 1.4E-07 mg/m

3 4.4E-03 (mg/m
3
)
-1 6.2E-10 9.8E-06 mg/m

3 7.7E-02 mg/m
3 1.3E-04

Exp. Route Total 9.9E-08 7.3E-01

Exposure Point Total 1.0E-07 7.3E-01

Exposure Medium Total 1.0E-07 7.3E-01

Medium Total 1.0E-07 7.3E-01

Total of Receptor Risks Across All Media  1.0E-07 Total of Receptor Hazards Across All Media  7.3E-01

Notes:

HI =CDI / Toxicity Value

ELCR = CDI * Toxicity Value
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TABLE 7.9.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Current  / Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  WRT - Trespasser/Visitor

Receptor Age:  Adolescent

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units ADAF Value Units Value Units

Incidental Arsenic 2.09E+01 mg/kg 3.1E-08 mg/kg-day 1.5E+00 (mg/kg-day)
-1 No 4.7E-08 3.0E-06 mg/kg-day 3.0E-04 mg/kg-day 1.0E-02

Sediment Sediment Watering Run, Ingestion Cobalt 3.95E+01 mg/kg 9.8E-08 mg/kg-day - (mg/kg-day)
-1 No - 1.1E-06 mg/kg-day 3.0E-04 mg/kg-day 3.8E-03

Tributaries, Manganese 1.44E+04 mg/kg 3.6E-05 mg/kg-day - (mg/kg-day)
-1 No - 4.2E-04 mg/kg-day 2.4E-02 mg/kg-day 1.7E-02

and Streams Thallium 1.80E+00 mg/kg 4.5E-09 mg/kg-day - (mg/kg-day)
-1 No - 5.2E-08 mg/kg-day 1.0E-05 mg/kg-day 5.2E-03

Exp. Route Total 4.7E-08 3.7E-02

Dermal Arsenic 2.09E+01 mg/kg 8.5E-09 mg/kg-day 1.5E+00 (mg/kg-day)
-1 No 1.3E-08 9.9E-08 mg/kg-day 3.0E-04 mg/kg-day 3.3E-04

Absorption Cobalt 3.95E+01 mg/kg 5.4E-09 mg/kg-day - (mg/kg-day)
-1 No - 6.3E-08 mg/kg-day 3.0E-04 mg/kg-day 2.1E-04

Manganese 1.44E+04 mg/kg 2.0E-06 mg/kg-day - (mg/kg-day)
-1 No - 2.3E-05 mg/kg-day 9.6E-04 mg/kg-day 2.4E-02

Thallium 1.80E+00 mg/kg 2.4E-10 mg/kg-day - (mg/kg-day)
-1 No - 2.9E-09 mg/kg-day 1.00E-05 mg/kg-day 2.9E-04

Exp. Route Total 1.3E-08 2.5E-02

Exposure Point Total 5.9E-08 6.1E-02

Exposure Medium Total 5.9E-08 6.1E-02

Medium Total 5.9E-08 6.1E-02

Total of Receptor Risks Across All Media  5.9E-08 Total of Receptor Hazards Across All Media  6.1E-02

Notes: (a) Per the USEPA (2005), the following default age-dependant adjustment factors (ADAF) were applied to the slope factor for the COPCS with a mutagenic mode of action:

AGE ADAF

0-<2 10

2-<16 3

16-<30 1

For the purposes of application of the ADAF, the trespasser receptor is aged 11 to 16.

HI =CDI / Toxicity Value

ELCR = CDI * Toxicity Value

Arsenic ingestion intakes from soil and sediment reflect USEPA's 2012 Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil of 60%.
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TABLE 7.10.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population: WRT - Construction/Utility Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration Subchronic RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Incidental Arsenic 2.09E+01 mg/kg 5.1E-07 mg/kg-day 1.5E+00 (mg/kg-day)
-1 7.6E-07 3.5E-05 mg/kg-day 3.0E-04 mg/kg-day 1.2E-01

Sediment Sediment Watering Run, Ingestion Cobalt 3.95E+01 mg/kg 1.6E-06 mg/kg-day - (mg/kg-day)
-1 - 1.1E-04 mg/kg-day 3.0E-03 mg/kg-day 3.7E-02

Tributaries, Manganese 1.44E+04 mg/kg 5.8E-04 mg/kg-day - (mg/kg-day)
-1 - 4.1E-02 mg/kg-day 2.4E-02 mg/kg-day 1.7E+00

and Streams Thallium 1.80E+00 mg/kg 7.3E-08 mg/kg-day - (mg/kg-day)
-1 - 5.1E-06 mg/kg-day 4.0E-05 mg/kg-day 1.3E-01

Exp. Route Total 7.6E-07 2.0E+00

Dermal Arsenic 2.09E+01 mg/kg 8.1E-08 mg/kg-day 1.5E+00 (mg/kg-day)
-1 1.2E-07 5.7E-06 mg/kg-day 3.0E-04 mg/kg-day 1.9E-02

Absorption Cobalt 3.95E+01 mg/kg 5.1E-08 mg/kg-day - (mg/kg-day)
-1 - 3.6E-06 mg/kg-day 3.0E-03 mg/kg-day 1.2E-03

Manganese 1.44E+04 mg/kg 1.9E-05 mg/kg-day - (mg/kg-day)
-1 - 1.3E-03 mg/kg-day 9.6E-04 mg/kg-day 1.4E+00

Thallium 1.80E+00 mg/kg 2.3E-09 mg/kg-day - (mg/kg-day)
-1 - 1.6E-07 mg/kg-day 4.00E-05 mg/kg-day 4.1E-03

Exp. Route Total 1.2E-07 1.4E+00

Exposure Point Total 8.8E-07 3.4E+00

Exposure Medium Total 8.8E-07 3.4E+00

Medium Total 8.8E-07 3.4E+00

Total of Receptor Risks Across All Media  8.8E-07 Total of Receptor Hazards Across All Media  3.4E+00

Notes:

HI =CDI / Toxicity Value

ELCR = CDI * Toxicity Value

Arsenic ingestion intakes from soil and sediment reflect USEPA's 2012 Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil of 60%.
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TABLE 7.11.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe: Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population: SIP - Resident

Receptor Age:  Adult / Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units ADAF Value Units Value Units

Formaldehyde 1.65E-02 mg/L 7.1E-05 mg/kg-day - (mg/kg-day)
-1 No - 8.2E-04 mg/kg-day 2.0E-01 mg/kg-day 4.1E-03

Groundwater Groundwater Child / Ingestion Iron 1.84E+01 mg/L 7.9E-02 mg/kg-day - (mg/kg-day)
-1 No - 9.2E-01 mg/kg-day 7.0E-01 mg/kg-day 1.3E+00

Used as Tap Water Surrounding Manganese 6.58E+00 mg/L 2.8E-02 mg/kg-day - (mg/kg-day)
-1 No - 3.3E-01 mg/kg-day 2.4E-02 mg/kg-day 1.4E+01

Industrial Area Bis(2-ethylhexyl)phthalate 6.20E-03 mg/L 2.6E-05 mg/kg-day 1.4E-02 (mg/kg-day)
-1 No 3.7E-07 3.1E-04 mg/kg-day 2.0E-02 mg/kg-day 1.5E-02

1,1-Dichloroethane 2.84E-03 mg/L 1.2E-05 mg/kg-day 5.7E-03 (mg/kg-day)
-1 No 6.9E-08 1.4E-04 mg/kg-day 2.0E-01 mg/kg-day 7.1E-04

1,4-Dioxane 7.43E-03 mg/L 3.2E-05 mg/kg-day 1.0E-01 (mg/kg-day)
-1 No 3.2E-06 3.7E-04 mg/kg-day 3.0E-02 mg/kg-day 1.2E-02

Acetone 4.20E-02 mg/L 1.8E-04 mg/kg-day - (mg/kg-day)
-1 No - 2.1E-03 mg/kg-day 9.0E-01 mg/kg-day 2.3E-03

Benzene 1.46E-04 mg/L 6.2E-07 mg/kg-day 5.5E-02 (mg/kg-day)
-1 No 3.4E-08 7.3E-06 mg/kg-day 4.0E-03 mg/kg-day 1.8E-03

Bromodichloromethane 1.50E-04 mg/L 6.4E-07 mg/kg-day 6.2E-02 (mg/kg-day)
-1 No 4.0E-08 7.5E-06 mg/kg-day 2.0E-02 mg/kg-day 3.7E-04

Carbon tetrachloride 1.88E-04 mg/L 8.0E-07 mg/kg-day 7.0E-02 (mg/kg-day)
-1 No 5.6E-08 9.4E-06 mg/kg-day 4.0E-03 mg/kg-day 2.3E-03

Chloroform 2.19E-03 mg/L 9.3E-06 mg/kg-day 3.1E-02 (mg/kg-day)
-1 No 2.9E-07 1.1E-04 mg/kg-day 1.0E-02 mg/kg-day 1.1E-02

cis-1,2-Dichloroethene 4.08E-04 mg/L 1.7E-06 mg/kg-day - (mg/kg-day)
-1 No - 2.0E-05 mg/kg-day 2.0E-03 mg/kg-day 1.0E-02

Toluene 1.57E-02 mg/L 6.7E-05 mg/kg-day - (mg/kg-day)
-1 No - 7.8E-04 mg/kg-day 8.0E-02 mg/kg-day 9.8E-03

Trichloroethene 5.95E-02 mg/L 2.5E-04 mg/kg-day 4.6E-02 (mg/kg-day)
-1 Yes 2.2E-05 3.0E-03 mg/kg-day 5.0E-04 mg/kg-day 5.9E+00

Vinyl chloride 2.63E-04 mg/L 1.5E-05 mg/kg-day 1.4E+00 (mg/kg-day)
-1 See note 2.1E-05 1.3E-05 mg/kg-day 3.0E-03 mg/kg-day 4.4E-03

Exp. Route Total 4.7E-05 2.1E+01

Formaldehyde 1.65E-02 mg/L 8.9E-07 mg/kg-day - (mg/kg-day)
-1 No - 1.0E-05 mg/kg-day 2.0E-01 mg/kg-day 5.2E-05

Dermal Iron 1.84E+01 mg/L 3.5E-04 mg/kg-day - (mg/kg-day)
-1 No - 4.0E-03 mg/kg-day 7.0E-01 mg/kg-day 5.8E-03

Absorption Manganese 6.58E+00 mg/L 1.2E-04 mg/kg-day - (mg/kg-day)
-1 No - 1.4E-03 mg/kg-day 9.6E-04 mg/kg-day 1.5E+00

(During Bis(2-ethylhexyl)phthalate 6.20E-03 mg/L Not in EPD mg/kg-day 1.4E-02 (mg/kg-day)
-1 No - Not in EPD mg/kg-day 2.0E-02 mg/kg-day -

Bathing) 1,1-Dichloroethane 2.84E-03 mg/L 8.4E-07 mg/kg-day 5.7E-03 (mg/kg-day)
-1 No 4.8E-09 9.7E-06 mg/kg-day 2.0E-01 mg/kg-day 4.9E-05

1,4-Dioxane 7.43E-03 mg/L 1.0E-07 mg/kg-day 1.0E-01 (mg/kg-day)
-1 No 1.0E-08 1.2E-06 mg/kg-day 3.0E-02 mg/kg-day 3.9E-05

Acetone 4.20E-02 mg/L 7.4E-07 mg/kg-day - (mg/kg-day)
-1 No - 8.6E-06 mg/kg-day 9.0E-01 mg/kg-day 9.6E-06

Benzene 1.46E-04 mg/L 8.3E-08 mg/kg-day 5.5E-02 (mg/kg-day)
-1 No 4.6E-09 9.7E-07 mg/kg-day 4.0E-03 mg/kg-day 2.4E-04

Bromodichloromethane 1.50E-04 mg/L 4.0E-08 mg/kg-day 6.2E-02 (mg/kg-day)
-1 No 2.5E-09 4.7E-07 mg/kg-day 2.0E-02 mg/kg-day 2.3E-05

Carbon tetrachloride 1.88E-04 mg/L 1.9E-07 mg/kg-day 7.0E-02 (mg/kg-day)
-1 No 1.3E-08 2.2E-06 mg/kg-day 4.0E-03 mg/kg-day 5.5E-04

Chloroform 2.19E-03 mg/L 7.4E-07 mg/kg-day 3.1E-02 (mg/kg-day)
-1 No 2.3E-08 8.7E-06 mg/kg-day 1.0E-02 mg/kg-day 8.7E-04

cis-1,2-Dichloroethene 4.08E-04 mg/L 1.9E-07 mg/kg-day - (mg/kg-day)
-1 No - 2.3E-06 mg/kg-day 2.0E-03 mg/kg-day 1.1E-03

Toluene 1.57E-02 mg/L 2.0E-05 mg/kg-day - (mg/kg-day)
-1 No - 2.4E-04 mg/kg-day 8.0E-02 mg/kg-day 3.0E-03

Trichloroethene 5.95E-02 mg/L 3.7E-05 mg/kg-day 4.6E-02 (mg/kg-day)
-1 Yes 3.2E-06 4.3E-04 mg/kg-day 5.0E-04 mg/kg-day 8.6E-01

Vinyl chloride 2.63E-04 mg/L 1.0E-06 mg/kg-day 1.4E+00 (mg/kg-day)
-1 See note 1.4E-06 8.9E-07 mg/kg-day 3.0E-03 mg/kg-day 3.0E-04

Exp. Route Total 4.7E-06 2.4E+00

Exposure Point Total 5.1E-05 2.3E+01

Exposure Medium Total 5.1E-05 2.3E+01

Medium Total 5.1E-05 2.3E+01

Total of Receptor Risks Across All Media  5.1E-05 Total of Receptor Hazards Across All Media  2.3E+01
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TABLE 7.11.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe: Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population: SIP - Resident

Receptor Age:  Adult / Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units ADAF Value Units Value Units

Formaldehyde 1.65E-02 mg/L 1.4E-04 mg/kg-day - (mg/kg-day)-1 No - 5.0E-04 mg/kg-day 2.0E-01 mg/kg-day 2.5E-03

Groundwater Groundwater Adult / Ingestion Iron 1.84E+01 mg/L 1.6E-01 mg/kg-day - (mg/kg-day)
-1 No - 5.5E-01 mg/kg-day 7.0E-01 mg/kg-day 7.9E-01

Used as Tap Water Surrounding Manganese 6.58E+00 mg/L 5.6E-02 mg/kg-day - (mg/kg-day)
-1 No - 2.0E-01 mg/kg-day 2.4E-02 mg/kg-day 8.2E+00

Industrial Area Bis(2-ethylhexyl)phthalate 6.20E-03 mg/L 5.3E-05 mg/kg-day 1.4E-02 (mg/kg-day)
-1 No 7.4E-07 1.9E-04 mg/kg-day 2.0E-02 mg/kg-day 9.3E-03

1,1-Dichloroethane 2.84E-03 mg/L 2.4E-05 mg/kg-day 5.7E-03 (mg/kg-day)
-1 No 1.4E-07 8.5E-05 mg/kg-day 2.0E-01 mg/kg-day 4.3E-04

1,4-Dioxane 7.43E-03 mg/L 6.4E-05 mg/kg-day 1.0E-01 (mg/kg-day)
-1 No 6.4E-06 2.2E-04 mg/kg-day 3.0E-02 mg/kg-day 7.4E-03

Acetone 4.20E-02 mg/L 3.6E-04 mg/kg-day - (mg/kg-day)
-1 No - 1.3E-03 mg/kg-day 9.0E-01 mg/kg-day 1.4E-03

Benzene 1.46E-04 mg/L 1.3E-06 mg/kg-day 5.5E-02 (mg/kg-day)
-1 No 6.9E-08 4.4E-06 mg/kg-day 4.0E-03 mg/kg-day 1.1E-03

Bromodichloromethane 1.50E-04 mg/L 1.3E-06 mg/kg-day 6.2E-02 (mg/kg-day)
-1 No 8.0E-08 4.5E-06 mg/kg-day 2.0E-02 mg/kg-day 2.2E-04

Carbon tetrachloride 1.88E-04 mg/L 1.6E-06 mg/kg-day 7.0E-02 (mg/kg-day)
-1 No 1.1E-07 5.6E-06 mg/kg-day 4.0E-03 mg/kg-day 1.4E-03

Chloroform 2.19E-03 mg/L 1.9E-05 mg/kg-day 3.1E-02 (mg/kg-day)
-1 No 5.8E-07 6.6E-05 mg/kg-day 1.0E-02 mg/kg-day 6.6E-03

cis-1,2-Dichloroethene 4.08E-04 mg/L 3.5E-06 mg/kg-day - (mg/kg-day)
-1 No - 1.2E-05 mg/kg-day 2.0E-03 mg/kg-day 6.1E-03

Toluene 1.57E-02 mg/L 1.3E-04 mg/kg-day - (mg/kg-day)
-1 No - 4.7E-04 mg/kg-day 8.0E-02 mg/kg-day 5.9E-03

Trichloroethene 5.95E-02 mg/L 5.1E-04 mg/kg-day 4.6E-02 (mg/kg-day)
-1 Yes 2.8E-05 1.8E-03 mg/kg-day 5.0E-04 mg/kg-day 3.6E+00

Vinyl chloride 2.63E-04 mg/L 2.3E-06 mg/kg-day 7.2E-01 (mg/kg-day)
-1 See note 1.6E-06 7.9E-06 mg/kg-day 3.0E-03 mg/kg-day 2.6E-03

Exp. Route Total 3.8E-05 1.3E+01

Formaldehyde 1.65E-02 mg/L 2.2E-06 mg/kg-day - (mg/kg-day)
-1 No - 7.7E-06 mg/kg-day 2.0E-01 mg/kg-day 3.8E-05

Dermal Iron 1.84E+01 mg/L 9.3E-04 mg/kg-day - (mg/kg-day)
-1 No - 3.3E-03 mg/kg-day 7.0E-01 mg/kg-day 4.7E-03

Absorption Manganese 6.58E+00 mg/L 3.3E-04 mg/kg-day - (mg/kg-day)
-1 No - 1.2E-03 mg/kg-day 9.6E-04 mg/kg-day 1.2E+00

(During Bis(2-ethylhexyl)phthalate 6.20E-03 mg/L Not in EPD mg/kg-day 1.4E-02 (mg/kg-day)
-1 No - Not in EPD mg/kg-day 2.0E-02 mg/kg-day -

Showering) 1,1-Dichloroethane 2.84E-03 mg/L 2.0E-06 mg/kg-day 5.7E-03 (mg/kg-day)
-1 No 1.1E-08 6.9E-06 mg/kg-day 2.0E-01 mg/kg-day 3.4E-05

1,4-Dioxane 7.43E-03 mg/L 2.4E-07 mg/kg-day 1.0E-01 (mg/kg-day)
-1 No 2.4E-08 8.2E-07 mg/kg-day 3.0E-02 mg/kg-day 2.7E-05

Acetone 4.20E-02 mg/L 1.8E-06 mg/kg-day - (mg/kg-day)
-1 No - 6.2E-06 mg/kg-day 9.0E-01 mg/kg-day 6.9E-06

Benzene 1.46E-04 mg/L 2.0E-07 mg/kg-day 5.5E-02 (mg/kg-day)
-1 No 1.1E-08 7.0E-07 mg/kg-day 4.0E-03 mg/kg-day 1.7E-04

Bromodichloromethane 1.50E-04 mg/L 9.4E-08 mg/kg-day 6.2E-02 (mg/kg-day)
-1 No 5.8E-09 3.3E-07 mg/kg-day 2.0E-02 mg/kg-day 1.6E-05

Carbon tetrachloride 1.88E-04 mg/L 4.5E-07 mg/kg-day 7.0E-02 (mg/kg-day)
-1 No 3.1E-08 1.6E-06 mg/kg-day 4.0E-03 mg/kg-day 3.9E-04

Chloroform 2.19E-03 mg/L 1.7E-06 mg/kg-day 3.1E-02 (mg/kg-day)
-1 No 5.4E-08 6.1E-06 mg/kg-day 1.0E-02 mg/kg-day 6.1E-04

cis-1,2-Dichloroethene 4.08E-04 mg/L 4.5E-07 mg/kg-day - (mg/kg-day)
-1 No - 1.6E-06 mg/kg-day 2.0E-03 mg/kg-day 7.9E-04

Toluene 1.57E-02 mg/L 4.8E-05 mg/kg-day - (mg/kg-day)
-1 No - 1.7E-04 mg/kg-day 8.0E-02 mg/kg-day 2.1E-03

Trichloroethene 5.95E-02 mg/L 8.7E-05 mg/kg-day 4.6E-02 (mg/kg-day)
-1 Yes 4.8E-06 3.0E-04 mg/kg-day 5.0E-04 mg/kg-day 6.1E-01

Vinyl chloride 2.63E-04 mg/L 1.9E-07 mg/kg-day 7.2E-01 (mg/kg-day)
-1 See note 1.3E-07 6.5E-07 mg/kg-day 3.0E-03 mg/kg-day 2.2E-04

Exp. Route Total 5.1E-06 1.8E+00
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TABLE 7.11.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe: Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population: SIP - Resident

Receptor Age:  Adult / Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units ADAF Value Units Value Units

Formaldehyde 3.57E-04 mg/m
3 2.9E-06 mg/m

3 1.3E-02 (mg/m
3
)
-1 No 3.8E-08 1.0E-05 mg/m

3 9.8E-03 mg/m
3 1.0E-03

Groundwater Groundwater Adult / Inhalation Iron - mg/m
3 - mg/m

3 - (mg/m
3
)
-1 No - - mg/m

3 - mg/m
3 -

Used as Tap Water Surrounding (During Manganese - mg/m
3 - mg/m

3 - (mg/m
3
)
-1 No - - mg/m

3 5.0E-05 mg/m
3 -

Industrial Area Showering) Bis(2-ethylhexyl)phthalate 2.98E-05 mg/m
3 2.4E-07 mg/m

3 2.4E-03 (mg/m
3
)
-1 No 5.8E-10 8.5E-07 mg/m

3 - mg/m
3 -

1,1-Dichloroethane 1.83E-02 mg/m
3 1.5E-04 mg/m

3 1.6E-03 (mg/m
3
)
-1 No 2.4E-07 5.2E-04 mg/m

3 - mg/m
3 -

1,4-Dioxane 1.31E-03 mg/m
3 1.1E-05 mg/m

3 5.0E-03 (mg/m
3
)
-1 No 5.3E-08 3.7E-05 mg/m

3 3.0E-02 mg/m
3 1.2E-03

Acetone 5.68E-02 mg/m
3 4.6E-04 mg/m

3 - (mg/m
3
)
-1 No - 1.6E-03 mg/m

3 3.1E+01 mg/m
3 5.2E-05

Benzene 1.03E-03 mg/m
3 8.3E-06 mg/m

3 7.8E-03 (mg/m
3
)
-1 No 6.5E-08 2.9E-05 mg/m

3 3.0E-02 mg/m
3 9.7E-04

Bromodichloromethane 7.56E-04 mg/m
3 6.1E-06 mg/m

3 3.7E-02 (mg/m
3
)
-1 No 2.3E-07 2.1E-05 mg/m

3 - mg/m
3 -

Carbon tetrachloride 1.05E-03 mg/m
3 8.5E-06 mg/m

3 6.0E-03 (mg/m
3
)
-1 No 5.1E-08 3.0E-05 mg/m

3 1.0E-01 mg/m
3 3.0E-04

Chloroform 1.29E-02 mg/m
3 1.0E-04 mg/m

3 2.3E-02 (mg/m
3
)
-1 No 2.4E-06 3.7E-04 mg/m

3 9.8E-02 mg/m
3 3.7E-03

cis-1,2-Dichloroethene 2.62E-03 mg/m
3 2.1E-05 mg/m

3 - (mg/m
3
)
-1 No - 7.4E-05 mg/m

3 - mg/m
3 -

Toluene 1.04E-01 mg/m
3 8.4E-04 mg/m

3 - (mg/m
3
)
-1 No - 3.0E-03 mg/m

3 5.0E+00 mg/m
3 5.9E-04

Trichloroethene 3.50E-01 mg/m
3 2.8E-03 mg/m

3 4.1E-03 (mg/m
3
)
-1 Yes 1.4E-05 9.9E-03 mg/m

3 2.0E-03 mg/m
3 5.0E+00

Vinyl chloride 2.05E-03 mg/m
3 1.7E-05 mg/m

3 4.4E-03 (mg/m
3
)
-1 See note 7.3E-08 5.8E-05 mg/m

3 1.0E-01 mg/m
3 5.8E-04

Exp. Route Total 1.8E-05 5.0E+00

Exposure Point Total 6.1E-05 1.9E+01

Exposure Medium Total 6.1E-05 1.9E+01

Medium Total 6.1E-05 1.9E+01

Total of Receptor Risks Across All Media  6.1E-05 Total of Receptor Hazards Across All Media  1.9E+01

Lifetime Total Across All Media 1.1E-04 NA

Notes: (a) Per the USEPA (2005), the following default age-dependant adjustment factors (ADAF) were applied to the slope factor for the COPCS with a mutagenic mode of action:

AGE ADAF

0-<2 10

2-<16 3

16-<30 1

HI =CDI / Toxicity Value

ELCR = CDI * Toxicity Value

For the purposes of application of the ADAF, the child receptor is aged 0 to 6 and the adult receptor is aged 6 to 26.  Therefore, an ADAF of 5.3 was calculated for Child 0-6 years of age as the age-weighted ADAF for children 0<2 (ADAF=10) and children 2<6 (ADAF=3),  [(2 yrs x 10) + (3 yrs 

x 4)] / 6 yrs = 5.3]. Similarly, an ADAF of 2 was calculated for the Adult 6 to 26 years of ages  [((10 yrs x 3) + (10 yrs x 1)) / 20 yrs = 2].  The ADAF is only applied to the kidney portion of the CSF / Unit Risk for trichloroethene (9.3E-03 for oral and dermal exposures; 1E-03 for inhalation 

exposure).  The ADAF is not applied to the lymphoid tissue or liver portions of the CSF / Unit Risk (3.7E-02 for oral and dermal exposure; 3.1E-03 for inhalaition exposure).  Although vinly chloride is a mutagen, the ADAF approach is not used.  Instead, the equations for intake include the 

sum of the prorated and unprorated terms for the child and just the prorated (conventional) term for the adult.  See Table 4.2 for intake equations.

Intakes assoiciated with dermal expousre to bis(2-ethylhexyl)phthalate in groundwater could not be quatified as the time to reach steady state is outside the effective predictive domain (EPD) of methodology used to predict dermal absorption
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TABLE 7.12.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Current / Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  SIP- Commercial Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Formaldehyde 1.65E-02 mg/L 5.1E-05 mg/kg-day - (mg/kg-day)
-1 - 1.4E-04 mg/kg-day 2.0E-01 mg/kg-day 7.1E-04

Groundwater Groundwater Surrounding Industrial Ingestion Iron 1.84E+01 mg/L 5.6E-02 mg/kg-day - (mg/kg-day)
-1 - 1.6E-01 mg/kg-day 7.0E-01 mg/kg-day 2.2E-01

Used as Tap Water Properties Manganese 6.58E+00 mg/L 2.0E-02 mg/kg-day - (mg/kg-day)
-1 - 5.6E-02 mg/kg-day 2.4E-02 mg/kg-day 2.3E+00

Bis(2-ethylhexyl)phthalate 6.20E-03 mg/L 1.9E-05 mg/kg-day 1.4E-02 (mg/kg-day)
-1 2.7E-07 5.3E-05 mg/kg-day 2.0E-02 mg/kg-day 2.7E-03

1,1-Dichloroethane 2.84E-03 mg/L 8.7E-06 mg/kg-day 5.7E-03 (mg/kg-day)
-1 5.0E-08 2.4E-05 mg/kg-day 2.0E-01 mg/kg-day 1.2E-04

1,4-Dioxane 7.43E-03 mg/L 2.3E-05 mg/kg-day 1.0E-01 (mg/kg-day)
-1 2.3E-06 6.4E-05 mg/kg-day 3.0E-02 mg/kg-day 2.1E-03

Acetone 4.20E-02 mg/L 1.3E-04 mg/kg-day - (mg/kg-day)
-1 - 3.6E-04 mg/kg-day 9.0E-01 mg/kg-day 4.0E-04

Benzene 1.46E-04 mg/L 4.5E-07 mg/kg-day 5.5E-02 (mg/kg-day)
-1 2.5E-08 1.3E-06 mg/kg-day 4.0E-03 mg/kg-day 3.1E-04

Bromodichloromethane 1.50E-04 mg/L 4.6E-07 mg/kg-day 6.2E-02 (mg/kg-day)
-1 2.8E-08 1.3E-06 mg/kg-day 2.0E-02 mg/kg-day 6.4E-05

Carbon tetrachloride 1.88E-04 mg/L 5.7E-07 mg/kg-day 7.0E-02 (mg/kg-day)
-1 4.0E-08 1.6E-06 mg/kg-day 4.0E-03 mg/kg-day 4.0E-04

Chloroform 2.19E-03 mg/L 6.7E-06 mg/kg-day 3.1E-02 (mg/kg-day)
-1 2.1E-07 1.9E-05 mg/kg-day 1.0E-02 mg/kg-day 1.9E-03

cis-1,2-Dichloroethene 4.08E-04 mg/L 1.2E-06 mg/kg-day - (mg/kg-day)
-1 - 3.5E-06 mg/kg-day 2.0E-03 mg/kg-day 1.7E-03

Toluene 1.57E-02 mg/L 4.8E-05 mg/kg-day - (mg/kg-day)
-1 - 1.3E-04 mg/kg-day 8.0E-02 mg/kg-day 1.7E-03

Trichloroethene 5.95E-02 mg/L 1.8E-04 mg/kg-day 4.6E-02 (mg/kg-day)
-1 8.4E-06 5.1E-04 mg/kg-day 5.0E-04 mg/kg-day 1.0E+00

Vinyl chloride 2.63E-04 mg/L 8.0E-07 mg/kg-day 7.2E-01 (mg/kg-day)
-1 5.8E-07 2.3E-06 mg/kg-day 3.0E-03 mg/kg-day 7.5E-04

Exp. Route Total 1.2E-05 3.6E+00

Formaldehyde 1.65E-02 mg/L 1.1E-07 mg/kg-day - (mg/kg-day)
-1 - 3.1E-07 mg/kg-day 2.0E-01 mg/kg-day 1.6E-06

Dermal Iron 1.84E+01 mg/L 3.1E-05 mg/kg-day - (mg/kg-day)
-1 - 8.7E-05 mg/kg-day 7.0E-01 mg/kg-day 1.2E-04

Absorption Manganese 6.58E+00 mg/L 1.1E-05 mg/kg-day - (mg/kg-day)
-1 - 3.1E-05 mg/kg-day 9.6E-04 mg/kg-day 3.3E-02

(During Bis(2-ethylhexyl)phthalate 6.20E-03 mg/L Not in EPD mg/kg-day 1.4E-02 (mg/kg-day)
-1 - Not in EPD mg/kg-day 2.0E-02 mg/kg-day -

Use of Tap 1,1-Dichloroethane 2.84E-03 mg/L 1.1E-07 mg/kg-day 5.7E-03 (mg/kg-day)
-1 6.3E-10 3.1E-07 mg/kg-day 2.0E-01 mg/kg-day 1.5E-06

Water in 1,4-Dioxane 7.43E-03 mg/L 1.3E-08 mg/kg-day 1.0E-01 (mg/kg-day)
-1 1.3E-09 3.7E-08 mg/kg-day 3.0E-02 mg/kg-day 1.2E-06

the Workplace) Acetone 4.20E-02 mg/L 9.5E-08 mg/kg-day - (mg/kg-day)
-1 - 2.7E-07 mg/kg-day 9.0E-01 mg/kg-day 3.0E-07

Benzene 1.46E-04 mg/L 1.1E-08 mg/kg-day 5.5E-02 (mg/kg-day)
-1 6.0E-10 3.1E-08 mg/kg-day 4.0E-03 mg/kg-day 7.7E-06

Bromodichloromethane 1.50E-04 mg/L 5.3E-09 mg/kg-day 6.2E-02 (mg/kg-day)
-1 3.3E-10 1.5E-08 mg/kg-day 2.0E-02 mg/kg-day 7.4E-07

Carbon tetrachloride 1.88E-04 mg/L 2.5E-08 mg/kg-day 7.0E-02 (mg/kg-day)
-1 1.8E-09 7.0E-08 mg/kg-day 4.0E-03 mg/kg-day 1.8E-05

Chloroform 2.19E-03 mg/L 9.8E-08 mg/kg-day 3.1E-02 (mg/kg-day)
-1 3.0E-09 2.7E-07 mg/kg-day 1.0E-02 mg/kg-day 2.7E-05

cis-1,2-Dichloroethene 4.08E-04 mg/L 2.6E-08 mg/kg-day - (mg/kg-day)
-1 - 7.1E-08 mg/kg-day 2.0E-03 mg/kg-day 3.6E-05

Toluene 1.57E-02 mg/L 2.7E-06 mg/kg-day - (mg/kg-day)
-1 - 7.5E-06 mg/kg-day 8.0E-02 mg/kg-day 9.4E-05

Trichloroethene 5.95E-02 mg/L 4.9E-06 mg/kg-day 4.6E-02 (mg/kg-day)
-1 2.3E-07 1.4E-05 mg/kg-day 5.0E-04 mg/kg-day 2.7E-02

Vinyl chloride 2.63E-04 mg/L 1.0E-08 mg/kg-day 7.2E-01 (mg/kg-day)
-1 7.2E-09 2.8E-08 mg/kg-day 3.0E-03 mg/kg-day 9.4E-06

Exp. Route Total 2.4E-07 6.0E-02

Exposure Point Total 1.2E-05 3.7E+00

Exposure Medium Total 1.2E-05 3.7E+00

Medium Total 1.2E-05 3.7E+00

Total of Receptor Risks Across All Media  1.2E-05 Total of Receptor Hazards Across All Media  3.7E+00

Notes:

HI =CDI / Toxicity Value

ELCR = CDI * Toxicity Value

Intakes assoiciated with dermal expousre to bis(2-ethylhexyl)phthalate in groundwater could not be quatified as the time to reach steady state is outside the effective predictive domain (EPD) of methodology used to predict dermal absorption
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TABLE 7.13.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Current / Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  SIP - Construction/Utility Worker

Receptor Age:  Adult 

Age / Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration Subchronic RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Formaldehyde 1.65E-02 mg/L 4.0E-10 mg/kg-day - (mg/kg-day)
-1 - 2.8E-08 mg/kg-day 3.0E-01 mg/kg-day 9.4E-08

Groundwater Direct Contact Surrounding Industrial Incidental Iron 1.84E+01 mg/L 4.5E-07 mg/kg-day - (mg/kg-day)
-1 - 3.1E-05 mg/kg-day 7.0E-01 mg/kg-day 4.5E-05

During Trenching Properties Ingestion Manganese 6.58E+00 mg/L 1.6E-07 mg/kg-day - (mg/kg-day)
-1 - 1.1E-05 mg/kg-day 2.4E-02 mg/kg-day 4.7E-04

Bis(2-ethylhexyl)phthalate 6.20E-03 mg/L 1.5E-10 mg/kg-day 1.4E-02 (mg/kg-day)
-1 2.1E-12 1.1E-08 mg/kg-day 1.0E-01 mg/kg-day 1.1E-07

1,1-Dichloroethane 2.84E-03 mg/L 6.9E-11 mg/kg-day 5.7E-03 (mg/kg-day)
-1 4.0E-13 4.9E-09 mg/kg-day 2.0E+00 mg/kg-day 2.4E-09

1,4-Dioxane 7.43E-03 mg/L 1.8E-10 mg/kg-day 1.0E-01 (mg/kg-day)
-1 1.8E-11 1.3E-08 mg/kg-day 5.0E-01 mg/kg-day 2.5E-08

Acetone 4.20E-02 mg/L 1.0E-09 mg/kg-day - (mg/kg-day)
-1 - 7.2E-08 mg/kg-day 2.0E+00 mg/kg-day 3.6E-08

Benzene 1.46E-04 mg/L 3.6E-12 mg/kg-day 5.5E-02 (mg/kg-day)
-1 2.0E-13 2.5E-10 mg/kg-day 1.0E-02 mg/kg-day 2.5E-08

Bromodichloromethane 1.50E-04 mg/L 3.7E-12 mg/kg-day 6.2E-02 (mg/kg-day)
-1 2.3E-13 2.6E-10 mg/kg-day 8.0E-03 mg/kg-day 3.2E-08

Carbon tetrachloride 1.88E-04 mg/L 4.6E-12 mg/kg-day 7.0E-02 (mg/kg-day)
-1 3.2E-13 3.2E-10 mg/kg-day 7.0E-03 mg/kg-day 4.6E-08

Chloroform 2.19E-03 mg/L 5.3E-11 mg/kg-day 3.1E-02 (mg/kg-day)
-1 1.7E-12 3.7E-09 mg/kg-day 1.0E-01 mg/kg-day 3.7E-08

cis-1,2-Dichloroethene 4.08E-04 mg/L 1.0E-11 mg/kg-day - (mg/kg-day)
-1 - 7.0E-10 mg/kg-day 2.0E-02 mg/kg-day 3.5E-08

Toluene 1.57E-02 mg/L 3.8E-10 mg/kg-day - (mg/kg-day)
-1 - 2.7E-08 mg/kg-day 8.0E-01 mg/kg-day 3.3E-08

Trichloroethene 5.95E-02 mg/L 1.5E-09 mg/kg-day 4.6E-02 (mg/kg-day)
-1 6.7E-11 1.0E-07 mg/kg-day 5.0E-04 mg/kg-day 2.0E-04

Vinyl chloride 2.63E-04 mg/L 6.4E-12 mg/kg-day 7.2E-01 (mg/kg-day)
-1 4.6E-12 4.5E-10 mg/kg-day 3.0E-03 mg/kg-day 1.5E-07

Exp. Route Total 9.5E-11 7.2E-04

Formaldehyde 1.65E-02 mg/L 2.2E-09 mg/kg-day - (mg/kg-day)
-1 - 1.6E-07 mg/kg-day 3.0E-01 mg/kg-day 5.2E-07

Dermal Iron 1.84E+01 mg/L 1.3E-06 mg/kg-day - (mg/kg-day)
-1 - 8.9E-05 mg/kg-day 7.0E-01 mg/kg-day 1.3E-04

Absorption Manganese 6.58E+00 mg/L 4.5E-07 mg/kg-day - (mg/kg-day)
-1 - 3.2E-05 mg/kg-day 9.6E-04 mg/kg-day 3.3E-02

Bis(2-ethylhexyl)phthalate 6.20E-03 mg/L Not in EPD mg/kg-day 1.4E-02 (mg/kg-day)
-1 - Not in EPD mg/kg-day 1.0E-01 mg/kg-day -

1,1-Dichloroethane 2.84E-03 mg/L 1.5E-09 mg/kg-day 5.7E-03 (mg/kg-day)
-1 8.8E-12 1.1E-07 mg/kg-day 2.0E+00 mg/kg-day 5.4E-08

1,4-Dioxane 7.43E-03 mg/L 2.0E-10 mg/kg-day 1.0E-01 (mg/kg-day)
-1 2.0E-11 1.4E-08 mg/kg-day 5.0E-01 mg/kg-day 2.8E-08

Acetone 4.20E-02 mg/L 1.6E-09 mg/kg-day - (mg/kg-day)
-1 - 1.2E-07 mg/kg-day 2.00E+00 mg/kg-day 5.8E-08

Benzene 1.46E-04 mg/L 1.7E-10 mg/kg-day 5.5E-02 (mg/kg-day)
-1 9.1E-12 1.2E-08 mg/kg-day 1.00E-02 mg/kg-day 1.2E-06

Bromodichloromethane 1.50E-04 mg/L 5.9E-11 mg/kg-day 6.2E-02 (mg/kg-day)
-1 3.7E-12 4.1E-09 mg/kg-day 8.00E-03 mg/kg-day 5.2E-07

Carbon tetrachloride 1.88E-04 mg/L 2.8E-10 mg/kg-day 7.0E-02 (mg/kg-day)
-1 2.0E-11 2.0E-08 mg/kg-day 7.00E-03 mg/kg-day 2.8E-06

Chloroform 2.19E-03 mg/L 1.3E-09 mg/kg-day 3.1E-02 (mg/kg-day)
-1 3.9E-11 8.8E-08 mg/kg-day 1.00E-01 mg/kg-day 8.8E-07

cis-1,2-Dichloroethene 4.08E-04 mg/L 3.6E-10 mg/kg-day - (mg/kg-day)
-1 - 2.5E-08 mg/kg-day 2.00E-02 mg/kg-day 1.2E-06

Toluene 1.57E-02 mg/L 3.7E-08 mg/kg-day - (mg/kg-day)
-1 - 2.6E-06 mg/kg-day 8.00E-01 mg/kg-day 3.2E-06

Trichloroethene 5.95E-02 mg/L 6.0E-08 mg/kg-day 4.6E-02 (mg/kg-day)
-1 2.7E-09 4.2E-06 mg/kg-day 5.00E-04 mg/kg-day 8.3E-03

Vinyl chloride 2.63E-04 mg/L 1.7E-10 mg/kg-day 7.2E-01 (mg/kg-day)
-1 1.2E-10 1.2E-08 mg/kg-day 3.00E-03 mg/kg-day 3.9E-06

Exp. Route Total 3.0E-09 4.2E-02
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TABLE 7.13.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FWEC/Church Road TCE Site

Scenario Timeframe:  Current / Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  SIP - Construction/Utility Worker

Receptor Age:  Adult 

Age / Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration Subchronic RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Formaldehyde - mg/m
3 - mg/m

3 1.3E-02 (mg/m
3
)
-1 - - mg/m

3 3.7E-02 mg/m
3 -

Groundwater Direct Contact Surrounding Industrial Inhalation Iron - mg/m
3 - mg/m

3 - (mg/m
3
)
-1 - - mg/m

3 - mg/m
3 -

During Trenching Properties (during Manganese - mg/m
3 - mg/m

3 - (mg/m
3
)
-1 - - mg/m

3 5.0E-05 mg/m
3 -

trenching) Bis(2-ethylhexyl)phthalate 1.22E-04 mg/m
3 8.0E-09 mg/m

3 2.4E-03 (mg/m
3
)
-1 1.9E-11 5.6E-07 mg/m

3 - mg/m
3 -

1,1-Dichloroethane 5.10E-02 mg/m
3 3.3E-06 mg/m

3 1.6E-03 (mg/m
3
)
-1 5.3E-09 2.3E-04 mg/m

3 - mg/m
3 -

1,4-Dioxane 1.06E-02 mg/m
3 6.9E-07 mg/m

3 5.0E-03 (mg/m
3
)
-1 3.4E-09 4.8E-05 mg/m

3 7.2E-01 mg/m
3 6.7E-05

Acetone 3.74E-01 mg/m
3 2.4E-05 mg/m

3 - (mg/m
3
)
-1 - 1.7E-03 mg/m

3 3.1E+01 mg/m
3 5.5E-05

Benzene 2.95E-03 mg/m
3 1.9E-07 mg/m

3 7.8E-03 (mg/m
3
)
-1 1.5E-09 1.3E-05 mg/m

3 8.0E-02 mg/m
3 1.7E-04

Bromodichloromethane 2.05E-03 mg/m
3 1.3E-07 mg/m

3 3.7E-02 (mg/m
3
)
-1 4.9E-09 9.3E-06 mg/m

3 2.0E-02 mg/m
3 4.7E-04

Carbon tetrachloride 2.73E-03 mg/m
3 1.8E-07 mg/m

3 6.0E-03 (mg/m
3
)
-1 1.1E-09 1.2E-05 mg/m

3 1.9E-01 mg/m
3 6.6E-05

Chloroform 3.56E-02 mg/m
3 2.3E-06 mg/m

3 2.3E-02 (mg/m
3
)
-1 5.3E-08 1.6E-04 mg/m

3 2.4E-01 mg/m
3 6.7E-04

cis-1,2-Dichloroethene 7.38E-03 mg/m
3 4.8E-07 mg/m

3 - (mg/m
3
)
-1 - 3.4E-05 mg/m

3 - mg/m
3 -

Toluene 2.92E-01 mg/m
3 1.9E-05 mg/m

3 - (mg/m
3
)
-1 - 1.3E-03 mg/m

3 5.0E+00 mg/m
3 2.7E-04

Trichloroethene 9.32E-01 mg/m
3 6.1E-05 mg/m

3 4.1E-03 (mg/m
3
)
-1 2.5E-07 4.3E-03 mg/m

3 2.0E-03 mg/m
3 2.1E+00

Vinyl chloride 5.99E-03 mg/m
3 3.9E-07 mg/m

3 4.4E-03 (mg/m
3
)
-1 1.7E-09 2.7E-05 mg/m

3 7.7E-02 mg/m
3 3.6E-04

Exp. Route Total 3.2E-07 2.1E+00

Exposure Point Total 3.2E-07 2.2E+00

Exposure Medium Total 3.2E-07 2.2E+00

Medium Total 3.2E-07 2.2E+00

Total of Receptor Risks Across All Media  3.2E-07 Total of Receptor Hazards Across All Media  2.2E+00

Notes:

HI =CDI / Toxicity Value

ELCR = CDI * Toxicity Value

Intakes assoiciated with dermal expousre to bis(2-ethylhexyl)phthalate in groundwater could not be quatified as the time to reach steady state is outside the effective predictive domain (EPD) of methodology used to predict dermal absorption
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Scenario Timeframe:   Future (Hypothetical)

Receptor Population:  FFF - Resident

Receptor Age:  Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Child / Formaldehyde - - - 0.0E+00 Urinary, GI, Respiratory 1.6E-03 2.0E-05 - 1.6E-03

Used as Tap Water Former FWEC Facility Cyanide - - - 0.0E+00 Reproductive, Thyroid 4.7E-01 2.1E-03 - 4.7E-01

Aluminum - - - 0.0E+00 CNS 3.1E-02 1.4E-04 - 3.2E-02

Barium - - - 0.0E+00 Kidney 3.5E-02 2.2E-03 - 3.7E-02

Cadmium - - - 0.0E+00 Urinary 1.4E-01 6.8E-02 - 2.1E-01

Chromium 7.9E-05 4.9E-05 - 1.3E-04 GI 1.2E-01 7.2E-02 - 1.9E-01

Cobalt - - - 0.0E+00 Blood, Respiratory 9.0E-01 1.6E-03 - 9.0E-01

Iron - - - 0.0E+00 Stomach 2.2E+00 9.7E-03 - 2.2E+00

Lead - - - 0.0E+00 Reviewed; No Value - - - 0.0E+00

Manganese - - - 0.0E+00 CNS, Brain 8.8E+00 9.7E-01 - 9.8E+00

Mercury - - - 0.0E+00 CNS - - - 0.0E+00

1,2,4-Trichlorobenzene 2.8E-08 3.4E-08 - 6.2E-08 Adrenal 1.1E-03 1.4E-03 - 2.5E-03

1,1,2-Trichloroethane 8.3E-08 3.4E-08 - 1.2E-07 Blood 4.2E-03 1.4E-03 - 5.6E-03

1,1-Dichloroethane 4.3E-08 2.9E-09 - 4.6E-08 No data 4.4E-04 3.0E-05 - 4.7E-04

1,1-Dichloroethene - - - 0.0E+00 Liver 6.2E-03 7.3E-04 - 6.9E-03

1,2-Dichloroethane 8.2E-08 3.5E-09 - 8.5E-08 No data 1.7E-03 7.5E-05 - 1.8E-03

1,4-Dioxane 2.3E-06 7.3E-09 - 2.3E-06 Liver, Kidney, Nasal 9.0E-03 2.8E-05 - 9.1E-03

Benzene 3.0E-08 4.0E-09 - 3.4E-08 Lymph 1.6E-03 2.1E-04 - 1.8E-03

Chloroform 1.3E-08 1.0E-09 - 1.4E-08 Cardiovascular, Developmental, Liver, CNS, Kidney, Reproductive 4.8E-04 3.8E-05 - 5.2E-04

cis-1,2-Dichloroethene - - - 0.0E+00 Kidney 3.5E-02 3.9E-03 - 3.9E-02

Tetrachloroethene 1.3E-08 6.8E-09 - 2.0E-08 CNS, Neurotoxicity 1.2E-02 6.3E-03 - 1.8E-02

Trichloroethene 2.8E-04 4.0E-05 - 3.2E-04 Immunotoxicity, Fetal, Endocrine 7.4E+01 1.1E+01 - 8.5E+01

Vinyl chloride 2.6E-05 1.8E-06 - 2.8E-05 Liver 5.5E-03 3.7E-04 - 5.9E-03

Exposure Point Total 4.7E-04 9.9E+01

Exposure Medium Total 4.7E-04 9.9E+01

Medium Total 4.7E-04 9.9E+01

Soil All Soil MIP1 Arsenic 7.0E-06 8.3E-07 1.8E-09 7.8E-06 Skin, CNS, Heart 1.8E-01 2.2E-02 3.3E-04 2.0E-01

(0 -15 ft bgs) Cobalt - - 4.6E-09 4.6E-09 Blood, Respiratory 3.6E-01 8.6E-03 1.0E-03 3.7E-01

Iron - - - 0.0E+00 Stomach 3.7E-01 8.9E-03 - 3.8E-01

Manganese - - - 0.0E+00 CNS, Brain 2.2E-01 1.3E-01 5.9E-03 3.6E-01

1,1,2,2-Tetrachloroethane 9.4E-07 1.1E-09 1.1E-06 2.0E-06 Liver 2.8E-03 3.3E-06 - 2.8E-03

1,1,2-Trichloroethane 1.8E-07 2.2E-10 4.1E-07 6.0E-07 Blood 9.4E-03 1.1E-05 1.5E+00 1.5E+00

Trichloroethene 3.9E-05 4.6E-08 9.9E-05 1.4E-04 Immunotoxicity, Fetal, Endocrine 1.0E+01 1.2E-02 6.9E+01 7.9E+01

Exposure Point Total 1.5E-04 8.2E+01

MIP2 Cyanide - - - 0.0E+00 Reproductive, Thyroid 6.2E-03 7.3E-06 7.7E-02 8.3E-02

Arsenic 6.2E-06 7.3E-07 1.6E-09 6.9E-06 Skin, CNS, Heart 1.6E-01 1.9E-02 2.9E-04 1.8E-01

Cobalt - - 5.9E-09 5.9E-09 Blood, Respiratory 4.6E-01 1.1E-02 1.3E-03 4.7E-01

Iron - - - 0.0E+00 Stomach 3.9E-01 9.2E-03 - 4.0E-01

Manganese - - - 0.0E+00 CNS, Brain 3.8E-01 2.2E-01 9.9E-03 6.1E-01

Benzo[a]anthracene 1.5E-06 4.5E-07 1.2E-11 1.9E-06 Reviewed; No Value - - - 0.0E+00

Benzo[a]pyrene 3.6E-06 1.1E-06 3.0E-11 4.7E-06 Reviewed; No Value - - - 0.0E+00

Benzo[b]fluoranthene 9.8E-07 3.0E-07 8.1E-12 1.3E-06 Reviewed; No Value - - - 0.0E+00

Dibenz(a,h)anthracene 1.2E-06 3.6E-07 1.0E-11 1.5E-06 Reviewed; No Value - - - 0.0E+00

Exposure Point Total 1.6E-05 1.7E+00

TABLE 9.1A.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

FWEC/Church Road TCE Site

Mountain Top, Luzerne County, Pennsylvania
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Scenario Timeframe:   Future (Hypothetical)

Receptor Population:  FFF - Resident

Receptor Age:  Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.1A.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

FWEC/Church Road TCE Site

Mountain Top, Luzerne County, Pennsylvania

Soil All Soil Former Shot Aluminum - - - 0.0E+00 CNS 7.9E-02 1.9E-03 8.7E-04 8.2E-02

(0 -15 ft bgs) Blast Area (FBSA) Arsenic 6.6E-06 7.8E-07 1.7E-09 7.4E-06 Skin, CNS, Heart 1.7E-01 2.0E-02 3.1E-04 1.9E-01

(cont.) Chromium VI 2.8E-06 2.6E-06 2.6E-08 5.4E-06 GI, Lung (Cr VI particulates) 4.0E-03 3.8E-03 6.7E-06 7.9E-03

Cobalt - - 1.6E-08 1.6E-08 Blood, Respiratory 1.3E+00 3.0E-02 3.5E-03 1.3E+00

Copper - - - 0.0E+00 No data 9.9E-02 2.4E-03 - 1.0E-01

Iron - - - 0.0E+00 Stomach 4.3E-01 1.0E-02 - 4.4E-01

Lead - - - 0.0E+00 Reviewed; No Value - - - 0.0E+00

Manganese - - - 0.0E+00 CNS, Brain 2.6E-01 1.5E-01 6.9E-03 4.2E-01

Nickel - - 3.2E-09 3.2E-09 Growth, Respiratory 1.3E-01 7.8E-02 1.6E-03 2.1E-01

Benzo[a]anthracene 3.2E-06 1.0E-06 2.7E-10 4.2E-06 Reviewed; No Value - - - 0.0E+00

Benzo[a]pyrene 4.7E-05 1.4E-05 3.9E-11 6.1E-05 Reviewed; No Value - - - 0.0E+00

Benzo[b]fluoranthene 3.4E-06 1.0E-06 2.8E-11 4.4E-06 Reviewed; No Value - - - 0.0E+00

Dibenz(a,h)anthracene 5.9E-06 1.8E-06 5.4E-11 7.8E-06 Reviewed; No Value - - - 0.0E+00

Indeno[1,2,3-cd]pyrene 2.1E-06 6.6E-07 1.8E-11 2.8E-06 Reviewed; No Value - - - 0.0E+00

Exposure Point Total 9.3E-05 2.8E+00

Expended Arsenic 8.3E-06 9.8E-07 2.2E-09 9.3E-06 Skin, CNS, Heart 2.1E-01 2.5E-02 4.0E-04 2.4E-01

Waste Area (EWA) Cobalt - - 1.8E-08 1.8E-08 Blood, Respiratory 1.4E+00 3.4E-02 4.0E-03 1.5E+00

Copper - - - 0.0E+00 No data 1.0E-01 2.5E-03 - 1.1E-01

Iron - - - 0.0E+00 Stomach 5.1E-01 1.2E-02 - 5.3E-01

Manganese - - - 0.0E+00 CNS, Brain 4.6E-01 2.7E-01 1.2E-02 7.4E-01

Nickel - - 3.0E-09 3.0E-09 Growth, Respiratory 1.2E-01 7.2E-02 1.5E-03 2.0E-01

Benzo[a]anthracene 1.2E-06 3.7E-07 9.9E-12 1.6E-06 Reviewed; No Value - - - 0.0E+00

Benzo[a]pyrene 1.1E-05 3.4E-06 9.1E-11 1.4E-05 Reviewed; No Value - - - 0.0E+00

Benzo[b]fluoranthene 1.7E-06 5.3E-07 1.4E-11 2.2E-06 Reviewed; No Value - - - 0.0E+00

Dibenz(a,h)anthracene 2.0E-06 6.3E-07 1.8E-11 2.7E-06 Reviewed; No Value - - - 0.0E+00

Indeno[1,2,3-cd]pyrene 7.9E-07 2.4E-07 6.6E-12 1.0E-06 Reviewed; No Value - - - 0.0E+00

Exposure Point Total 3.1E-05 3.3E+00

     Exposure Medium Total - Average for All Areas 7.2E-05 2.2E+01

Medium Total 7.2E-05 2.2E+01
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Scenario Timeframe:   Future (Hypothetical)

Receptor Population:  FFF - Resident

Receptor Age:  Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.1A.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

FWEC/Church Road TCE Site

Mountain Top, Luzerne County, Pennsylvania

Sediment Sediment Retention Arsenic 6.6E-08 3.1E-08 - 9.7E-08 Skin, CNS, Heart 1.7E-03 8.1E-04 - 2.5E-03

Pond Manganese - - - 0.0E+00 CNS, Brain 9.1E-03 2.2E-02 - 3.1E-02

Benzo[a]anthracene 4.2E-06 5.2E-06 - 9.4E-06 Reviewed; No Value - - - 0.0E+00

Benzo[a]pyrene 3.3E-05 4.1E-05 - 7.3E-05 Reviewed; No Value - - - 0.0E+00

Benzo[b]fluoranthene 4.0E-06 5.0E-06 - 9.0E-06 Reviewed; No Value - - - 0.0E+00

Benzo[k]fluoranthene 1.9E-07 2.3E-07 - 4.2E-07 Reviewed; No Value - - - 0.0E+00

Dibenz(a,h)anthracene 1.2E-05 1.4E-05 - 2.6E-05 Reviewed; No Value - - - 0.0E+00

Indeno[1,2,3-cd]pyrene 2.0E-06 2.5E-06 - 4.4E-06 Reviewed; No Value - - - 0.0E+00

Exposure Medium Total 1.2E-04 3.3E-02

Medium Total 1.2E-04 3.3E-02

1,1,1-Trichloroethane - - - 0.0E+00 Body weight, Liver - - 8.1E+00 8.1E+00

Air Indoor Air Indoor Air 1,1,2-Trichloroethane - - 5.2E-05 5.2E-05 Blood - - 1.9E+02 1.9E+02

Vapor Former FWEC Facility 1,1-Dichloroethane - - 3.8E-04 3.8E-04 No data - - - 0.0E+00

Intrusion MIP Area 2 1,1-Dichloroethene - - - 0.0E+00 Liver - - 3.0E+01 3.0E+01

from Groundwater Mercury - - - 0.0E+00 CNS - - 3.1E+00 3.1E+00

Naphthalene - - 5.9E-05 5.9E-05 Body weight, Respiratory - - 6.7E+00 6.7E+00

Ethylbenzene - - 8.7E-06 8.7E-06 Liver, Kidney, Developmental - - 4.0E-02 4.0E-02

Tetrachloroethene - - 1.4E-06 1.4E-06 CNS, Neurotoxicity - - 1.5E+00 1.5E+00

Trichloroethene - - 4.6E-05 4.6E-05 Immunotoxicity, Fetal, Endocrine - - 3.2E+01 3.2E+01

Xylenes, Total - - - 0.0E+00 Body weight, Increased mortality, CNS - - 2.8E+00 2.8E+00

Exposure Medium Total 5.4E-04 2.7E+02

Medium Total 5.4E-04 2.7E+02

Receptor Total ELCR  1.2E-03 Receptor HI Total  3.9E+02

Chromium (total) in groundwater is assumed to be Chromium VI due to the absence of valid groundwater chromium speciation data.  Total Stomach, GI HI Across All Media = 4.2E+00

Total Liver HI Across All Media = 3.0E+01

Total Blood HI Across All Media = 1.9E+02

Total Body Weight  HI Across All Media = 1.8E+01

Total Immunotoxicity, Fetal, Endocrine HI Across All Media = 2.0E+02

Total CNS, Brain HI Across All Media = 2.0E+01
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Scenario Timeframe:   Future (Hypothetical)

Receptor Population:  FFF - Resident

Receptor Age:  Adult 

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Adult / Formaldehyde - - 1.4E-08 1.4E-08 Urinary, GI, Respiratory 9.4E-04 1.4E-05 3.9E-04 1.3E-03

Used as Tap Water Former FWEC Facility Cyanide - - - 0.0E+00 Reproductive, Thyroid 2.8E-01 1.7E-03 2.0E+00 2.3E+00

Aluminum - - - 0.0E+00 CNS 1.9E-02 1.1E-04 - 1.9E-02

Barium - - - 0.0E+00 Kidney 2.1E-02 1.8E-03 - 2.3E-02

Cadmium - - - 0.0E+00 Urinary 8.7E-02 4.7E-02 - 1.3E-01

Chromium 5.9E-05 4.4E-05 - 1.0E-04 GI 6.9E-02 5.2E-02 - 1.2E-01

Cobalt - - - 0.0E+00 Blood, Respiratory 5.4E-01 1.3E-03 - 5.4E-01

Iron - - - 0.0E+00 Stomach 1.3E+00 7.8E-03 - 1.3E+00

Lead - - - 0.0E+00 Reviewed; No Value - - - 0.0E+00

Manganese - - - 0.0E+00 CNS, Brain 5.3E+00 7.9E-01 - 6.1E+00

Mercury - - - 0.0E+00 CNS - - 1.1E-01 1.1E-01

1,2,4-Trichlorobenzene 5.6E-08 8.0E-08 - 1.4E-07 Adrenal 6.7E-04 9.7E-04 1.5E-02 1.6E-02

1,1,2-Trichloroethane 1.7E-07 1.2E-08 2.1E-07 3.9E-07 Blood 2.5E-03 1.9E-04 2.3E-01 2.4E-01

1,1-Dichloroethane 8.6E-08 6.9E-09 1.5E-10 9.3E-08 No data 2.6E-04 2.1E-05 - 2.8E-04

1,1-Dichloroethene - - - 0.0E+00 Liver 3.7E-03 5.1E-04 5.8E-06 4.2E-03

1,2-Dichloroethane 1.6E-07 8.2E-09 2.6E-07 4.3E-07 No data 1.0E-03 5.3E-05 4.9E-03 6.0E-03

1,4-Dioxane 4.6E-06 1.7E-08 3.9E-11 4.7E-06 Liver, Kidney, Nasal 5.4E-03 2.0E-05 9.0E-07 5.4E-03

Benzene 6.1E-08 9.7E-09 5.7E-11 7.0E-08 Lymph 9.7E-04 1.5E-04 8.6E-07 1.1E-03

Chloroform 2.6E-08 2.4E-09 1.1E-10 2.8E-08 Cardiovascular, Developmental, Liver, CNS, Kidney, Reproductive 2.9E-04 2.7E-05 1.6E-07 3.2E-04

cis-1,2-Dichloroethene - - - 0.0E+00 Kidney 2.1E-02 2.8E-03 - 2.4E-02

Tetrachloroethene 2.6E-08 1.6E-08 1.7E-11 4.2E-08 CNS, Neurotoxicity 7.3E-03 4.5E-03 5.6E-06 1.2E-02

Trichloroethene 3.6E-04 6.1E-05 1.2E-06 4.2E-04 Immunotoxicity, Fetal, Endocrine 4.5E+01 7.6E+00 6.2E-02 5.2E+01

Vinyl chloride 2.0E-06 1.7E-07 9.2E-08 2.3E-06 Liver 3.3E-03 2.7E-04 7.3E-04 4.3E-03

Exposure Point Total 5.3E-04 6.3E+01

Exposure Medium Total 5.3E-04 6.3E+01

Medium Total 5.3E-04 6.3E+01

TABLE 9.1B.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

FWEC/Church Road TCE Site

Mountain Top, Luzerne County, Pennsylvania
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Scenario Timeframe:   Future (Hypothetical)

Receptor Population:  FFF - Resident

Receptor Age:  Adult 

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.1B.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

FWEC/Church Road TCE Site

Mountain Top, Luzerne County, Pennsylvania

Soil All Soil MIP1 Arsenic 2.2E-06 4.6E-07 6.2E-09 2.7E-06 Skin, CNS, Heart 1.7E-02 3.6E-03 3.3E-04 2.1E-02

(0 -15 ft bgs) Cobalt - - 1.5E-08 1.5E-08 Blood, Respiratory 3.4E-02 1.4E-03 1.0E-03 3.6E-02

Iron - - - 0.0E+00 Stomach 3.5E-02 1.5E-03 - 3.6E-02

Manganese - - - 0.0E+00 CNS, Brain 2.1E-02 2.2E-02 5.9E-03 4.9E-02

1,1,2,2-Tetrachloroethane 3.0E-07 6.2E-10 3.5E-06 3.8E-06 Liver 2.6E-04 5.5E-07 - 2.6E-04

1,1,2-Trichloroethane 5.7E-08 1.2E-10 1.4E-06 1.4E-06 Blood 8.8E-04 1.9E-06 1.5E+00 1.5E+00

Trichloroethene 7.8E-06 1.6E-08 1.3E-03 1.3E-03 Immunotoxicity, Fetal, Endocrine 9.8E-01 2.1E-03 6.9E+01 7.0E+01

Exposure Point Total 1.3E-03 7.1E+01

MIP2 Cyanide - - - 0.0E+00 Reproductive, Thyroid 5.8E-04 1.2E-06 7.7E-02 7.8E-02

Arsenic 1.9E-06 4.1E-07 5.4E-09 2.3E-06 Skin, CNS, Heart 1.5E-02 3.2E-03 2.9E-04 1.8E-02

Cobalt - - 2.0E-08 2.0E-08 Blood, Respiratory 4.3E-02 1.8E-03 1.3E-03 4.6E-02

Iron - - - 0.0E+00 Stomach 3.6E-02 1.5E-03 - 3.8E-02

Manganese - - - 0.0E+00 CNS, Brain 3.5E-02 3.7E-02 9.9E-03 8.2E-02

Benzo[a]anthracene 1.7E-07 9.3E-08 1.5E-11 2.6E-07 Reviewed; No Value - - - 0.0E+00

Benzo[a]pyrene 4.3E-07 2.3E-07 3.8E-11 6.6E-07 Reviewed; No Value - - - 0.0E+00

Benzo[b]fluoranthene 1.2E-07 6.3E-08 1.0E-11 1.8E-07 Reviewed; No Value - - - 0.0E+00

Dibenz(a,h)anthracene 1.4E-07 7.4E-08 1.3E-11 2.1E-07 Reviewed; No Value - - - 0.0E+00

Exposure Point Total 3.7E-06 2.6E-01
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Scenario Timeframe:   Future (Hypothetical)

Receptor Population:  FFF - Resident

Receptor Age:  Adult 

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.1B.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

FWEC/Church Road TCE Site

Mountain Top, Luzerne County, Pennsylvania

Former Shot Aluminum - - - 0.0E+00 CNS 7.4E-03 3.1E-04 8.7E-04 8.6E-03

Blast Area (FBSA) Arsenic 2.1E-06 4.3E-07 5.8E-09 2.5E-06 Skin, CNS, Heart 1.6E-02 3.4E-03 3.1E-04 2.0E-02

Chromium VI 3.2E-07 5.5E-07 3.2E-08 9.0E-07 GI, Lung (Cr VI particulates) 3.8E-04 6.4E-04 6.7E-06 1.0E-03

Cobalt - - 5.4E-08 5.4E-08 Blood, Respiratory 1.2E-01 5.1E-03 3.5E-03 1.3E-01

Copper - - - 0.0E+00 No data 9.3E-03 3.9E-04 - 9.7E-03

Iron - - - 0.0E+00 Stomach 4.0E-02 1.7E-03 - 4.2E-02

Lead - - - 0.0E+00 Reviewed; No Value - - - 0.0E+00

Manganese - - - 0.0E+00 CNS, Brain 2.4E-02 2.6E-02 6.9E-03 5.7E-02

Nickel - - 1.1E-08 1.1E-08 Growth, Respiratory 1.2E-02 1.3E-02 1.6E-03 2.7E-02

Benzo[a]anthracene 3.8E-07 2.1E-07 3.4E-11 5.9E-07 Reviewed; No Value - - - 0.0E+00

Benzo[a]pyrene 5.5E-06 3.0E-06 4.9E-10 8.5E-06 Reviewed; No Value - - - 0.0E+00

Benzo[b]fluoranthene 4.0E-07 2.2E-07 3.5E-11 6.1E-07 Reviewed; No Value - - - 0.0E+00

Dibenz(a,h)anthracene 7.0E-07 3.8E-07 6.7E-11 1.1E-06 Reviewed; No Value - - - 0.0E+00

Indeno[1,2,3-cd]pyrene 2.5E-07 1.4E-07 2.2E-11 3.9E-07 Reviewed; No Value - - - 0.0E+00

Exposure Point Total 1.5E-05 2.9E-01

Expended Arsenic 2.6E-06 5.5E-07 7.3E-09 3.1E-06 Skin, CNS, Heart 2.0E-02 4.3E-03 4.0E-04 2.5E-02

Waste Area (EWA) Cobalt - - 6.2E-08 6.2E-08 Blood, Respiratory 1.4E-01 5.7E-03 4.0E-03 1.5E-01

Copper - - - 0.0E+00 No data 9.8E-03 4.1E-04 - 1.0E-02

Iron - - - 0.0E+00 Stomach 4.8E-02 2.0E-03 - 5.0E-02

Manganese - - - 0.0E+00 CNS, Brain 4.3E-02 4.5E-02 1.2E-02 1.0E-01

Nickel - - 1.0E-08 1.0E-08 Growth, Respiratory 1.1E-02 1.2E-02 1.5E-03 2.5E-02

Benzo[a]anthracene 1.4E-07 7.7E-08 1.2E-11 2.2E-07 Reviewed; No Value - - - 0.0E+00

Benzo[a]pyrene 1.3E-06 7.1E-07 1.1E-10 2.0E-06 Reviewed; No Value - - - 0.0E+00

Benzo[b]fluoranthene 2.0E-07 1.1E-07 1.8E-11 3.1E-07 Reviewed; No Value - - - 0.0E+00

Dibenz(a,h)anthracene 2.4E-07 1.3E-07 2.3E-11 3.7E-07 Reviewed; No Value - - - 0.0E+00

Indeno[1,2,3-cd]pyrene 9.3E-08 5.1E-08 8.2E-12 1.4E-07 Reviewed; No Value - - - 0.0E+00

Exposure Point Total 6.2E-06 3.5E-01

     Exposure Medium Total - Average for All Areas 3.3E-04 1.8E+01

Medium Total 3.3E-04 1.8E+01
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Scenario Timeframe:   Future (Hypothetical)

Receptor Population:  FFF - Resident

Receptor Age:  Adult 

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.1B.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

FWEC/Church Road TCE Site

Mountain Top, Luzerne County, Pennsylvania

Sediment Sediment Retention Arsenic 1.6E-08 1.7E-08 - 3.4E-08 Skin, CNS, Heart 1.3E-04 1.3E-04 - 2.6E-04

Pond Manganese - - - 0.0E+00 CNS, Brain 6.8E-04 3.6E-03 - 4.3E-03

Benzo[a]anthracene 3.9E-07 1.1E-06 - 1.5E-06 Reviewed; No Value - - - 0.0E+00

Benzo[a]pyrene 3.1E-06 8.5E-06 - 1.2E-05 Reviewed; No Value - - - 0.0E+00

Benzo[b]fluoranthene 3.8E-07 1.0E-06 - 1.4E-06 Reviewed; No Value - - - 0.0E+00

Benzo[k]fluoranthene 1.7E-08 4.8E-08 - 6.5E-08 Reviewed; No Value - - - 0.0E+00

Dibenz(a,h)anthracene 1.1E-06 3.0E-06 - 4.1E-06 Reviewed; No Value - - - 0.0E+00

Indeno[1,2,3-cd]pyrene 1.9E-07 5.1E-07 - 7.0E-07 Reviewed; No Value - - - 0.0E+00

Exposure Medium Total 1.9E-05 4.6E-03

Medium Total 1.9E-05 4.6E-03

1,1,1-Trichloroethane - - - 0.0E+00 Body weight, Liver - - 8.1E+00 8.1E+00

Air Indoor Air Indoor Air 1,1,2-Trichloroethane - - 1.7E-04 1.7E-04 Blood - - 1.9E+02 1.9E+02

Vapor Former FWEC Facility 1,1-Dichloroethane - - 1.3E-03 1.3E-03 No data - - - 0.0E+00

Intrusion MIP Area 2 1,1-Dichloroethene - - - 0.0E+00 Liver - - 3.0E+01 3.0E+01

from Groundwater Mercury - - - 0.0E+00 CNS - - 3.1E+00 3.1E+00

Naphthalene - - 2.0E-04 2.0E-04 Body weight, Respiratory - - 6.7E+00 6.7E+00

Ethylbenzene - - 2.9E-05 2.9E-05 Liver, Kidney, Developmental - - 4.0E-02 4.0E-02

Tetrachloroethene - - 4.6E-06 4.6E-06 CNS, Neurotoxicity - - 1.5E+00 1.5E+00

Trichloroethene - - 6.0E-04 6.0E-04 Immunotoxicity, Fetal, Endocrine - - 3.2E+01 3.2E+01

Xylenes, Total - - - 0.0E+00 Body weight, Increased mortality, CNS - - 2.8E+00 2.8E+00

Exposure Medium Total 2.3E-03 2.7E+02

Medium Total 2.3E-03 2.7E+02

Receptor Total ELCR  3.1E-03 Receptor HI Total  3.5E+02

Chromium (total) in groundwater is assumed to be Chromium VI due to the absence of valid groundwater chromium speciation data.  Total Blood HI Across All Media = 1.9E+02

Total Body Weight  HI Across All Media = 1.8E+01

Total Immunotoxicity, Fetal, Endocrine  HI Across All Media = 1.5E+02

Total Liver HI Across All Media = 3.8E+01
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Scenario Timeframe:   Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Commercial Worker

Receptor Age:  Adult 

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Former FWEC Facility Formaldehyde - - - 0.0E+00 Urinary, GI, Respiratory 1.1E-04 5.9E-07 - 1.1E-04

Used as Tap Water Cyanide - - - 0.0E+00 Reproductive, Thyroid 3.2E-02 4.5E-05 - 3.2E-02

Aluminum - - - 0.0E+00 CNS 2.2E-03 3.0E-06 - 2.2E-03

Barium - - - 0.0E+00 Kidney 2.4E-03 4.8E-05 - 2.4E-03

Cadmium - - - 0.0E+00 Urinary 9.9E-03 2.0E-03 - 1.2E-02

Chromium 1.1E-05 1.2E-06 - 1.2E-05 GI 7.9E-03 2.2E-03 - 1.0E-02

Cobalt - - - 0.0E+00 Blood, Respiratory 6.2E-02 3.4E-05 - 6.2E-02

Iron - - - 0.0E+00 Stomach 1.5E-01 2.1E-04 - 1.5E-01

Lead - - - 0.0E+00 Reviewed; No Value - - - 0.0E+00

Manganese - - - 0.0E+00 CNS, Brain 6.1E-01 2.1E-02 - 6.3E-01

Mercury - - - 0.0E+00 CNS - - - 0.0E+00

1,2,4-Trichlorobenzene 2.0E-08 4.5E-09 - 2.4E-08 Adrenal 7.7E-05 4.4E-05 - 1.2E-04

1,1,2-Trichloroethane 5.9E-08 7.0E-10 - 6.0E-08 Blood 2.9E-04 8.6E-06 - 3.0E-04

1,1-Dichloroethane 3.1E-08 3.9E-10 - 3.1E-08 No data 3.0E-05 9.6E-07 - 3.1E-05

1,1-Dichloroethene - - - 0.0E+00 Liver 4.2E-04 2.3E-05 - 4.5E-04

1,2-Dichloroethane 5.8E-08 4.6E-10 - 5.9E-08 No data 1.2E-04 2.4E-06 - 1.2E-04

1,4-Dioxane 1.7E-06 9.7E-10 - 1.7E-06 Liver, Kidney, Nasal 6.2E-04 9.0E-07 - 6.2E-04

Benzene 2.2E-08 5.3E-10 - 2.2E-08 Lymph 1.1E-04 6.8E-06 - 1.2E-04

Chloroform
9.1E-09 1.3E-10 - 9.3E-09

Cardiovascular, Developmental, Liver, CNS, 

Kidney, Reproductive 3.3E-05 1.2E-06 - 3.4E-05

cis-1,2-Dichloroethene - - - 0.0E+00 Kidney 2.4E-03 1.2E-04 - 2.5E-03

Tetrachloroethene 9.3E-09 9.0E-10 - 1.0E-08 CNS, Neurotoxicity 8.3E-04 2.0E-04 - 1.0E-03

Trichloroethene 1.0E-04 2.8E-06 - 1.1E-04 Immunotoxicity, Fetal, Endocrine 5.1E+00 3.4E-01 - 5.5E+00

Vinyl chloride 7.3E-07 9.1E-09 - 7.4E-07 Liver 3.8E-04 1.2E-05 - 3.9E-04

Exposure Point Total 1.2E-04 6.4E+00

Exposure Medium Total 1.2E-04 6.4E+00

Medium Total 1.2E-04 6.4E+00

Soil All Soil MIP1 Arsenic 9.8E-07 4.1E-07 1.8E-09 1.4E-06 Skin, CNS, Heart 6.1E-03 2.6E-03 7.9E-05 8.7E-03

(0 -15 ft bgs) Cobalt - - 4.6E-09 4.6E-09 Blood, Respiratory 1.2E-02 1.0E-03 2.4E-04 1.3E-02

Iron - - - 0.0E+00 Stomach 1.3E-02 1.1E-03 - 1.4E-02

Manganese - - - 0.0E+00 CNS, Brain 7.5E-03 1.6E-02 1.4E-03 2.5E-02

1,1,2,2-Tetrachloroethane 1.3E-07 5.6E-10 1.0E-06 1.2E-06 Liver 9.2E-05 3.9E-07 - 9.3E-05

1,1,2-Trichloroethane 2.6E-08 1.1E-10 4.1E-07 4.4E-07 Blood 3.1E-04 1.3E-06 3.6E-01 3.6E-01

Trichloroethene 2.9E-06 1.2E-08 4.8E-05 5.1E-05 Immunotoxicity, Fetal, Endocrine 3.5E-01 1.5E-03 1.6E+01 1.7E+01

Exposure Point Total 5.4E-05 1.7E+01

MIP2 Cyanide - - - 0.0E+00 Reproductive, Thyroid 2.1E-04 8.8E-07 1.8E-02 1.9E-02

Arsenic 8.6E-07 3.6E-07 1.6E-09 1.2E-06 Skin, CNS, Heart 5.4E-03 2.3E-03 7.0E-05 7.7E-03

Cobalt - - 5.8E-09 5.8E-09 Blood, Respiratory 1.5E-02 1.3E-03 3.0E-04 1.7E-02

Iron - - - 0.0E+00 Stomach 1.3E-02 1.1E-03 - 1.4E-02

Manganese - - - 0.0E+00 CNS, Brain 1.3E-02 2.7E-02 2.4E-03 4.2E-02

Benzo[a]anthracene 3.8E-08 4.2E-08 2.2E-12 8.0E-08 Reviewed; No Value - - - 0.0E+00

Benzo[a]pyrene 9.5E-08 1.0E-07 5.6E-12 2.0E-07 Reviewed; No Value - - - 0.0E+00

Benzo[b]fluoranthene 2.6E-08 2.8E-08 1.5E-12 5.4E-08 Reviewed; No Value - - - 0.0E+00

Dibenz(a,h)anthracene 3.0E-08 3.3E-08 1.9E-12 6.3E-08 Reviewed; No Value - - - 0.0E+00

Exposure Point Total 1.6E-06 9.9E-02

TABLE 9.2.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

FWEC/Church Road TCE Site
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Scenario Timeframe:   Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Commercial Worker

Receptor Age:  Adult 

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.2.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

FWEC/Church Road TCE Site

Soil All Soil Arsenic 9.2E-07 3.9E-07 1.7E-09 1.3E-06 Skin, CNS, Heart 5.7E-03 2.4E-03 7.5E-05 8.2E-03

(0 -15 ft bgs) Former Shot Chromium VI 7.2E-08 2.4E-07 4.8E-09 3.2E-07 GI, Lung (Cr VI particulates) 1.3E-04 4.6E-04 1.6E-06 5.9E-04

(cont.) Blast Area (FBSA) Cobalt - - 1.6E-08 1.6E-08 Blood, Respiratory 4.3E-02 3.6E-03 8.4E-04 4.7E-02

Copper - - - 0.0E+00 No data 3.3E-03 2.8E-04 - 3.6E-03

Iron - - - 0.0E+00 Stomach 1.5E-02 1.2E-03 - 1.6E-02

Lead - - - 0.0E+00 Reviewed; No Value - - - 0.0E+00

Manganese - - - 0.0E+00 CNS, Brain 8.7E-03 1.8E-02 1.6E-03 2.9E-02

Nickel - - 3.2E-09 3.2E-09 Growth, Respiratory 4.4E-03 9.3E-03 3.8E-04 1.4E-02

Benzo[a]anthracene 8.4E-08 9.3E-08 5.0E-11 1.8E-07 Reviewed; No Value - - - 0.0E+00

Benzo[a]pyrene 1.2E-06 1.3E-06 7.2E-12 2.6E-06 Reviewed; No Value - - - 0.0E+00

Benzo[b]fluoranthene 8.8E-08 9.7E-08 5.2E-12 1.9E-07 Reviewed; No Value - - - 0.0E+00

Dibenz(a,h)anthracene 1.6E-07 1.7E-07 1.0E-11 3.3E-07 Reviewed; No Value - - - 0.0E+00

Indeno[1,2,3-cd]pyrene 5.6E-08 6.1E-08 3.3E-12 1.2E-07 Reviewed; No Value - - - 0.0E+00

Exposure Point Total 5.0E-06 1.2E-01

Expended Arsenic 1.2E-06 4.9E-07 2.2E-09 1.6E-06 Skin, CNS, Heart 7.2E-03 3.0E-03 9.4E-05 1.0E-02

Waste Area (EWA) Cobalt - - 1.8E-08 1.8E-08 Blood, Respiratory 4.9E-02 4.1E-03 9.5E-04 5.4E-02

Copper - - - 0.0E+00 No data 3.5E-03 3.0E-04 - 3.8E-03

Iron - - - 0.0E+00 Stomach 1.7E-02 1.5E-03 - 1.9E-02

Manganese - - - 0.0E+00 CNS, Brain 1.5E-02 3.2E-02 2.9E-03 5.1E-02

Nickel - - 3.0E-09 3.0E-09 Growth, Respiratory 4.1E-03 8.6E-03 3.6E-04 1.3E-02

Benzo[a]anthracene 3.1E-08 3.4E-08 1.8E-12 6.5E-08 Reviewed; No Value - - - 0.0E+00

Benzo[a]pyrene 2.9E-07 3.2E-07 1.7E-11 6.0E-07 Reviewed; No Value - - - 0.0E+00

Benzo[b]fluoranthene 4.5E-08 4.9E-08 2.7E-12 9.4E-08 Reviewed; No Value - - - 0.0E+00

Dibenz(a,h)anthracene 5.3E-08 5.9E-08 3.4E-12 1.1E-07 Reviewed; No Value - - - 0.0E+00

Indeno[1,2,3-cd]pyrene 2.1E-08 2.3E-08 1.2E-12 4.4E-08 Reviewed; No Value - - - 0.0E+00

Exposure Point Total 2.6E-06 1.5E-01

     Exposure Medium Total - Average for All Areas 1.6E-05 4.4E+00

Medium Total 1.6E-05 4.4E+00

1,1,1-Trichloroethane - - - 0.0E+00 Body weight, Liver - - 1.9E+00 1.9E+00

Air Indoor Air Indoor Air 1,1,2-Trichloroethane - - 5.1E-05 5.1E-05 Blood - - 4.5E+01 4.5E+01

Vapor Former FWEC Facility 1,1-Dichloroethane - - 3.8E-04 3.8E-04 No data - - - 0.0E+00

Intrusion MIP Area 2 1,1-Dichloroethene - - - 0.0E+00 Liver - - 7.1E+00 7.1E+00

from Groundwater Mercury - - - 0.0E+00 CNS - - 7.5E-01 7.5E-01

Naphthalene - - 5.8E-05 5.8E-05 Body weight, Respiratory - - 1.6E+00 1.6E+00

Ethylbenzene - - 8.6E-06 8.6E-06 Liver, Kidney, Developmental - - 9.6E-03 9.6E-03

Tetrachloroethene - - 1.4E-06 1.4E-06 CNS, Neurotoxicity - - 3.7E-01 3.7E-01

Trichloroethene - - 2.2E-05 2.2E-05 Immunotoxicity, Fetal, Endocrine - - 7.6E+00 7.6E+00

Xylenes, Total - - - 0.0E+00 Body weight, Increased mortality, CNS - - 6.8E-01 6.8E-01

Exposure Medium Total 5.2E-04 6.5E+01

Medium Total 5.2E-04 6.5E+01

Receptor Total ELCR  6.5E-04 Receptor HI Total  7.6E+01

Chromium (total) in groundwater is assumed to be Chromium VI due to the absence of valid groundwater chromium speciation data.  Total Blood HI Across All Media = 4.5E+01

Total Body Weight HI Across All Media = 4.2E+00

Total Liver  HI Across All Media = 9.0E+00

Total Immunotoxicity, Fetal, Endocrine HI Across All Media = 1.3E+01

Total Stomach, GI HI Across All Media = 2.2E-01
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Scenario Timeframe:   Current / Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Trespasser

Receptor Age:  Adolescent

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total

Soil All Soil MIP1 1,1,2,2-Tetrachloroethane 1.8E-08 4.9E-11 2.5E-08 4.3E-08 Liver 5.2E-05 1.4E-07 - 5.2E-05

(0 -15 ft bgs) 1,1,2-Trichloroethane 3.5E-09 9.5E-12 9.9E-09 1.3E-08 Blood 1.8E-04 4.9E-07 3.6E-02 3.6E-02

Trichloroethene 5.5E-07 1.5E-09 1.7E-06 2.3E-06 Immunotoxicity, Fetal, Endocrine 2.0E-01 5.4E-04 1.6E+00 1.8E+00

Exposure Point Total 2.3E-06 1.9E+00

Former Shot Aluminum - - - 0.0E+00 CNS 1.5E-03 8.2E-05 2.1E-05 1.6E-03

Blast Area (FBSA) Arsenic 1.2E-07 3.4E-08 4.1E-11 1.6E-07 Skin, CNS, Heart 3.2E-03 8.8E-04 7.5E-06 4.1E-03

Chromium VI 2.9E-08 6.4E-08 3.4E-10 9.4E-08 GI, Lung (Cr VI particulates) 7.6E-05 1.7E-04 1.6E-07 2.4E-04

Cobalt - - 3.9E-10 3.9E-10 Blood, Respiratory 2.4E-02 1.3E-03 8.4E-05 2.6E-02

Copper - - - 0.0E+00 No data 1.9E-03 1.0E-04 - 2.0E-03

Iron - - - 0.0E+00 Stomach 8.2E-03 4.5E-04 - 8.6E-03

Lead - - - 0.0E+00 Reviewed; No Value - - - 0.0E+00

Manganese - - - 0.0E+00 CNS, Brain 4.9E-03 6.7E-03 1.6E-04 1.2E-02

Nickel - - 7.7E-11 7.7E-11 Growth, Respiratory 2.5E-03 3.4E-03 3.8E-05 5.9E-03

Benzo[a]anthracene 3.4E-08 2.4E-08 3.6E-12 5.9E-08 Reviewed; No Value - - - 0.0E+00

Benzo[a]pyrene 5.0E-07 3.5E-07 5.2E-13 8.5E-07 Reviewed; No Value - - - 0.0E+00

Benzo[b]fluoranthene 3.6E-08 2.6E-08 3.8E-13 6.1E-08 Reviewed; No Value - - - 0.0E+00

Dibenz(a,h)anthracene 6.3E-08 4.5E-08 7.2E-13 1.1E-07 Reviewed; No Value - - - 0.0E+00

Indeno[1,2,3-cd]pyrene 2.3E-08 1.6E-08 2.4E-13 3.9E-08 Reviewed; No Value - - - 0.0E+00

Exposure Point Total 1.4E-06 6.0E-02

Expended Arsenic 1.6E-07 4.3E-08 5.2E-11 2.0E-07 Skin, CNS, Heart 4.1E-03 1.1E-03 9.4E-06 5.2E-03

Waste Area (EWA) Cobalt - - 4.4E-10 4.4E-10 Blood, Respiratory 2.7E-02 1.5E-03 9.5E-05 2.9E-02

Copper - - - 0.0E+00 No data 2.0E-03 1.1E-04 - 2.1E-03

Iron - - - 0.0E+00 Stomach 9.7E-03 5.3E-04 - 1.0E-02

Manganese - - - 0.0E+00 CNS, Brain 8.6E-03 1.2E-02 2.9E-04 2.1E-02

Nickel - - 7.1E-11 7.1E-11 Growth, Respiratory 2.3E-03 3.2E-03 3.6E-05 5.5E-03

Benzo[a]anthracene 1.3E-08 9.0E-09 1.3E-13 2.2E-08 Reviewed; No Value - - - 0.0E+00

Benzo[a]pyrene 1.2E-07 8.3E-08 1.2E-12 2.0E-07 Reviewed; No Value - - - 0.0E+00

Benzo[b]fluoranthene 1.8E-08 1.3E-08 1.9E-13 3.1E-08 Reviewed; No Value - - - 0.0E+00

Dibenz(a,h)anthracene 2.2E-08 1.5E-08 2.5E-13 3.7E-08 Reviewed; No Value - - - 0.0E+00

Indeno[1,2,3-cd]pyrene 8.4E-09 6.0E-09 8.8E-14 1.4E-08 Reviewed; No Value - - - 0.0E+00

Exposure Point Total 5.0E-07 7.3E-02

Exposure Medium Total - Average for All Areas 1.4E-06 6.6E-01

Medium Total 1.4E-06 6.6E-01

Sediment Retention Incidental Arsenic 1.7E-08 4.7E-09 - 2.2E-08 Skin, CNS, Heart 4.5E-04 1.2E-04 - 5.7E-04

Pond Ingestion Manganese - - - 0.0E+00 CNS, Brain 2.4E-03 3.3E-03 - 5.7E-03

Benzo[a]anthracene 6.2E-07 4.4E-07 - 1.1E-06 Reviewed; No Value - - - 0.0E+00

Benzo[a]pyrene 4.9E-06 3.5E-06 - 8.4E-06 Reviewed; No Value - - - 0.0E+00

Benzo[b]fluoranthene 6.0E-07 4.3E-07 - 1.0E-06 Reviewed; No Value - - - 0.0E+00

Benzo[k]fluoranthene 2.8E-08 2.0E-08 - 4.7E-08 Reviewed; No Value - - - 0.0E+00

Dibenz(a,h)anthracene 1.7E-06 1.2E-06 - 3.0E-06 Reviewed; No Value - - - 0.0E+00

Indeno[1,2,3-cd]pyrene 3.0E-07 2.1E-07 - 5.1E-07 Reviewed; No Value - - - 0.0E+00

Exposure Medium Total 1.4E-05 6.3E-03

Medium Total 1.4E-05 6.3E-03

Receptor Total ELCR  1.5E-05 Receptor HI Total  6.7E-01

TABLE 9.3.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

FWEC/Church Road TCE Site
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Scenario Timeframe:   Current Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Site User

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total

Soil Surface Soil MIP1 1,1,2,2-Tetrachloroethane 5.5E-08 1.2E-10 5.4E-08 1.1E-07 Liver 3.8E-05 8.1E-08 - 3.8E-05

(0 -1 ft bgs) 1,1,2-Trichloroethane 1.1E-08 2.3E-11 2.1E-08 3.2E-08 Blood 1.3E-04 2.8E-07 1.9E-02 1.9E-02

Trichloroethene
1.2E-06 2.5E-09 2.5E-06 3.7E-06 Immunotoxicity, Fetal, Endocrine 1.5E-01 3.1E-04 8.5E-01 1.0E+00

Exposure Point Total 3.8E-06 1.0E+00

Former Shot Aluminum - - - 0.0E+00 CNS 1.1E-03 4.7E-05 1.1E-05 1.2E-03

Blast Area (FBSA) Arsenic 3.8E-07 8.1E-08 8.9E-11 4.6E-07 Skin, CNS, Heart 2.4E-03 5.0E-04 3.9E-06 2.9E-03

Chromium VI 3.0E-08 5.1E-08 2.5E-10 8.1E-08 GI, Lung (Cr VI particulates) 5.6E-05 9.5E-05 8.2E-08 1.5E-04

Cobalt - - 8.4E-10 8.4E-10 Blood, Respiratory 1.8E-02 7.5E-04 4.4E-05 1.9E-02

Copper - - - 0.0E+00 No data 1.4E-03 5.9E-05 - 1.4E-03

Iron - - - 0.0E+00 Stomach 6.0E-03 2.6E-04 - 6.3E-03

Lead - - - 0.0E+00 Reviewed; No Value - - - 0.0E+00

Manganese - - - 0.0E+00 CNS, Brain 3.6E-03 3.8E-03 8.5E-05 7.5E-03

Nickel - - 1.7E-10 1.7E-10 Growth, Respiratory 1.8E-03 1.9E-03 2.0E-05 3.8E-03

Benzo[a]anthracene 3.5E-08 1.9E-08 2.6E-12 5.4E-08 Reviewed; No Value - - - 0.0E+00

Benzo[a]pyrene 5.1E-07 2.8E-07 3.8E-13 7.9E-07 Reviewed; No Value - - - 0.0E+00

Benzo[b]fluoranthene 3.7E-08 2.0E-08 2.7E-13 5.7E-08 Reviewed; No Value - - - 0.0E+00

Dibenz(a,h)anthracene 6.5E-08 3.6E-08 5.2E-13 1.0E-07 Reviewed; No Value - - - 0.0E+00

Indeno[1,2,3-cd]pyrene 2.3E-08 1.3E-08 1.7E-13 3.6E-08 Reviewed; No Value - - - 0.0E+00

Exposure Point Total 1.6E-06 4.2E-02

Expended Arsenic 4.8E-07 1.0E-07 1.1E-10 5.8E-07 Skin, CNS, Heart 3.0E-03 6.3E-04 4.9E-06 3.6E-03

Waste Area (EWA) Cobalt - - 9.5E-10 9.5E-10 Blood, Respiratory 2.0E-02 8.5E-04 4.9E-05 2.1E-02

Copper - - - 0.0E+00 No data 1.5E-03 6.2E-05 - 1.5E-03

Iron - - - 0.0E+00 Stomach 7.1E-03 3.0E-04 - 7.5E-03

Manganese - - - 0.0E+00 CNS, Brain 6.4E-03 6.7E-03 1.5E-04 1.3E-02

Nickel - - 1.5E-10 1.5E-10 Growth, Respiratory 1.7E-03 1.8E-03 1.8E-05 3.5E-03

Benzo[a]anthracene 1.3E-08 7.1E-09 9.6E-14 2.0E-08 Reviewed; No Value - - - 0.0E+00

Benzo[a]pyrene 1.2E-07 6.6E-08 8.8E-13 1.8E-07 Reviewed; No Value - - - 0.0E+00

Benzo[b]fluoranthene 1.9E-08 1.0E-08 1.4E-13 2.9E-08 Reviewed; No Value - - - 0.0E+00

Dibenz(a,h)anthracene 2.2E-08 1.2E-08 1.8E-13 3.4E-08 Reviewed; No Value - - - 0.0E+00

Indeno[1,2,3-cd]pyrene 8.6E-09 4.8E-09 6.4E-14 1.3E-08 Reviewed; No Value - - - 0.0E+00

Exposure Point Total 8.7E-07 5.0E-02

     Exposure Medium Total - Average for All Areas 2.1E-06 3.7E-01

Medium Total 2.1E-06 3.7E-01

Receptor Total ELCR  2.1E-06 Receptor HI Total  3.7E-01

TABLE 9.4A.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

FWEC/Church Road TCE Site
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Scenario Timeframe:   Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Site User

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total

Soil All Soil MIP1 Arsenic 4.1E-07 8.6E-08 9.5E-11 4.9E-07 Skin, CNS, Heart 2.5E-03 5.4E-04 4.1E-06 3.1E-03

(0 -15 ft bgs) Cobalt - - 2.4E-10 2.4E-10 Blood, Respiratory 5.0E-03 2.1E-04 1.2E-05 5.3E-03

Iron - - - 0.0E+00 Stomach 5.2E-03 2.2E-04 - 5.4E-03

Manganese - - - 0.0E+00 CNS, Brain 3.1E-03 3.3E-03 7.3E-05 6.5E-03

1,1,2,2-Tetrachloroethane 5.5E-08 1.2E-10 5.4E-08 1.1E-07 Liver 3.8E-05 8.1E-08 - 3.8E-05

1,1,2-Trichloroethane 1.1E-08 2.3E-11 2.1E-08 3.2E-08 Blood 1.3E-04 2.8E-07 1.9E-02 1.9E-02

Trichloroethene 1.2E-06 2.5E-09 2.5E-06 3.7E-06 Immunotoxicity, Fetal, Endocrine 1.5E-01 3.1E-04 8.5E-01 1.0E+00

Exposure Point Total 4.3E-06 1.0E+00

MIP2 Cyanide - - - 0.0E+00 Reproductive, Thyroid 8.6E-05 1.8E-07 9.5E-04 1.0E-03

Arsenic 3.6E-07 7.6E-08 8.4E-11 4.3E-07 Skin, CNS, Heart 2.2E-03 4.7E-04 3.6E-06 2.7E-03

Cobalt - - 3.0E-10 3.0E-10 Blood, Respiratory 6.4E-03 2.7E-04 1.6E-05 6.7E-03

Iron - - - 0.0E+00 Stomach 5.4E-03 2.3E-04 - 5.6E-03

Manganese - - - 0.0E+00 CNS, Brain 5.2E-03 5.5E-03 1.2E-04 1.1E-02

Benzo[a]anthracene 1.6E-08 8.7E-09 1.2E-13 2.4E-08 Reviewed; No Value - - - 0.0E+00

Benzo[a]pyrene 3.9E-08 2.2E-08 2.9E-13 6.1E-08 Reviewed; No Value - - - 0.0E+00

Benzo[b]fluoranthene 1.1E-08 5.9E-09 7.9E-14 1.7E-08 Reviewed; No Value - - - 0.0E+00

Dibenz(a,h)anthracene 1.3E-08 6.9E-09 1.0E-13 1.9E-08 Reviewed; No Value - - - 0.0E+00

Exposure Point Total 5.6E-07 2.7E-02

Former Shot Aluminum - - - 0.0E+00 CNS 1.1E-03 4.7E-05 1.1E-05 1.2E-03

Blast Area (FBSA) Arsenic 3.8E-07 8.1E-08 8.9E-11 4.6E-07 Skin, CNS, Heart 2.4E-03 5.0E-04 3.9E-06 2.9E-03

Chromium VI 3.0E-08 5.1E-08 2.5E-10 8.1E-08 GI, Lung (Cr VI particulates) 5.6E-05 9.5E-05 8.2E-08 1.5E-04

Cobalt - - 8.4E-10 8.4E-10 Blood, Respiratory 1.8E-02 7.5E-04 4.4E-05 1.9E-02

Copper - - - 0.0E+00 No data 1.4E-03 5.9E-05 - 1.4E-03

Iron - - - 0.0E+00 Stomach 6.0E-03 2.6E-04 - 6.3E-03

Lead - - - 0.0E+00 Reviewed; No Value - - - 0.0E+00

Manganese - - - 0.0E+00 CNS, Brain 3.6E-03 3.8E-03 8.5E-05 7.5E-03

Nickel - - 1.7E-10 1.7E-10 Growth, Respiratory 1.8E-03 1.9E-03 2.0E-05 3.8E-03

Benzo[a]anthracene 3.5E-08 1.9E-08 2.6E-13 5.4E-08 Reviewed; No Value - - - 0.0E+00

Benzo[a]pyrene 5.1E-07 2.8E-07 3.8E-12 7.9E-07 Reviewed; No Value - - - 0.0E+00

Benzo[b]fluoranthene 3.7E-08 2.0E-08 2.7E-13 5.7E-08 Reviewed; No Value - - - 0.0E+00

Dibenz(a,h)anthracene 6.5E-08 3.6E-08 5.2E-13 1.0E-07 Reviewed; No Value - - - 0.0E+00

Indeno[1,2,3-cd]pyrene 2.3E-08 1.3E-08 1.7E-13 3.6E-08 Reviewed; No Value - - - 0.0E+00

Exposure Point Total 1.6E-06 4.2E-02

Expended Arsenic 4.8E-07 1.0E-07 1.1E-10 5.8E-07 Skin, CNS, Heart 3.0E-03 6.3E-04 4.9E-06 3.6E-03

Waste Area (EWA) Cobalt - - 9.5E-10 9.5E-10 Blood, Respiratory 2.0E-02 8.5E-04 4.9E-05 2.1E-02

Copper - - - 0.0E+00 No data 1.5E-03 6.2E-05 - 1.5E-03

Iron - - - 0.0E+00 Stomach 7.1E-03 3.0E-04 - 7.5E-03

Manganese - - - 0.0E+00 CNS, Brain 6.4E-03 6.7E-03 1.5E-04 1.3E-02

Nickel - - 1.5E-10 1.5E-10 Growth, Respiratory 1.7E-03 1.8E-03 1.8E-05 3.5E-03

Benzo[a]anthracene 1.3E-08 7.1E-09 9.6E-14 2.0E-08 Reviewed; No Value - - - 0.0E+00

Benzo[a]pyrene 1.2E-07 6.6E-08 8.8E-13 1.8E-07 Reviewed; No Value - - - 0.0E+00

Benzo[b]fluoranthene 1.9E-08 1.0E-08 1.4E-13 2.9E-08 Reviewed; No Value - - - 0.0E+00

Dibenz(a,h)anthracene 2.2E-08 1.2E-08 1.8E-13 3.4E-08 Reviewed; No Value - - - 0.0E+00

Indeno[1,2,3-cd]pyrene 8.6E-09 4.8E-09 6.4E-14 1.3E-08 Reviewed; No Value - - - 0.0E+00

Exposure Point Total 8.7E-07 5.0E-02

     Exposure Medium Total - Average for All Areas 1.8E-06 2.9E-01

Medium Total 1.8E-06 2.9E-01

Receptor Total ELCR  1.8E-06 Receptor HI Total  2.9E-01

TABLE 9.4B.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

FWEC/Church Road TCE Site
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Scenario Timeframe:   Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Construction/Utility Worker

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Former Formaldehyde - - - 0.0E+00 Urinary, GI, Respiratory 3.6E-08 2.0E-07 - 2.3E-07

During Trenching  FWEC Facility Cyanide - - - 0.0E+00 Reproductive, Thyroid 4.8E-07 1.4E-06 - 1.8E-06

Aluminum - - - 0.0E+00 CNS 1.1E-06 3.0E-06 - 4.1E-06

Barium - - - 0.0E+00 Kidney 1.2E-06 4.8E-05 - 5.0E-05

Cadmium - - - 0.0E+00 Urinary 5.0E-06 6.8E-04 - 6.9E-04

Chromium 8.5E-11 2.1E-08 - 2.1E-08 GI 2.4E-06 5.9E-04 - 5.9E-04

Cobalt - - - 0.0E+00 Blood, Respiratory 3.1E-06 3.5E-06 - 6.5E-06

Iron - - - 0.0E+00 Stomach 7.6E-05 2.1E-04 - 2.9E-04

Lead - - - 0.0E+00 Reviewed; No Value - - - 0.0E+00

Manganese - - - 0.0E+00 CNS, Brain 3.0E-04 2.1E-02 - 2.2E-02

Mercury - - - 0.0E+00 CNS - - 4.7E-02 4.7E-02

1,2,4-Trichlorobenzene 1.6E-13 4.6E-11 - 4.7E-11 Adrenal 4.3E-09 1.2E-06 7.0E-04 7.0E-04

1,1,2-Trichloroethane 4.7E-13 8.6E-12 5.5E-09 5.5E-09 Blood 1.5E-07 2.6E-06 1.2E-02 1.2E-02

1,1-Dichloroethane 2.4E-13 5.4E-12 3.5E-09 3.5E-09 No data 1.5E-09 3.3E-08 - 3.5E-08

1,1-Dichloroethene - - - 0.0E+00 Liver 1.2E-06 4.5E-05 6.9E-03 6.9E-03

1,2-Dichloroethane 4.7E-13 6.5E-12 6.4E-09 6.5E-09 No data 1.8E-08 2.5E-07 2.5E-04 2.5E-04

1,4-Dioxane 1.3E-11 1.4E-11 2.7E-09 2.7E-09 Liver, Kidney, Nasal 1.9E-08 2.0E-08 5.2E-05 5.2E-05

Benzene 1.7E-13 8.0E-12 1.4E-09 1.4E-09 Lymph 2.2E-08 1.0E-06 1.6E-04 1.6E-04

Chloroform 7.3E-14 1.7E-12 2.5E-09 2.5E-09

Cardiovascular, Developmental, Liver, CNS, 

Kidney, Reproductive 1.6E-09 3.9E-08 3.1E-05 3.1E-05

cis-1,2-Dichloroethene - - - 0.0E+00 Kidney 1.2E-07 4.3E-06 - 4.4E-06

Tetrachloroethene 7.5E-14 9.7E-12 3.6E-10 3.7E-10 CNS, Neurotoxicity 2.5E-08 3.2E-06 2.5E-03 2.5E-03

Trichloroethene 8.4E-10 3.4E-08 3.3E-06 3.3E-06 Immunotoxicity, Fetal, Endocrine 2.6E-03 1.0E-01 2.8E+01 2.8E+01

Vinyl chloride 5.8E-12 1.5E-10 2.3E-09 2.4E-09 Liver 1.9E-07 4.9E-06 4.7E-04 4.8E-04

Exposure Point Total 3.4E-06 2.8E+01

Exposure Medium Total 3.4E-06 2.8E+01

Medium Total 3.4E-06 2.8E+01

Soil All Soil MIP1 Arsenic 2.6E-07 4.1E-08 5.1E-09 3.0E-07 Skin, CNS, Heart 4.0E-02 6.4E-03 5.5E-03 5.2E-02

(0 -15 ft bgs) Cobalt - - 1.3E-08 1.3E-08 Blood, Respiratory 8.0E-03 2.6E-04 4.9E-03 1.3E-02

Iron - - - 0.0E+00 Stomach 8.3E-02 2.7E-03 - 8.5E-02

Manganese - - - 0.0E+00 CNS, Brain 4.9E-02 4.0E-02 9.7E-02 1.9E-01

1,1,2,2-Tetrachloroethane 3.5E-08 5.6E-11 4.2E-08 7.7E-08 Liver 2.4E-05 3.9E-08 - 2.4E-05

1,1,2-Trichloroethane 6.8E-09 1.1E-11 1.6E-08 2.3E-08 Blood 2.1E-03 3.3E-06 3.6E-02 3.8E-02

Trichloroethene 7.6E-07 1.2E-09 1.9E-06 2.7E-06 Immunotoxicity, Fetal, Endocrine 2.3E+00 3.7E-03 1.6E+01 1.9E+01

Exposure Point Total 3.1E-06 1.9E+01

MIP2 Cyanide - - - 0.0E+00 Reproductive, Thyroid 4.1E-05 6.6E-08 1.8E-02 1.8E-02

Arsenic 2.3E-07 3.6E-08 4.5E-09 2.7E-07 Skin, CNS, Heart 3.5E-02 5.7E-03 4.8E-03 4.6E-02

Cobalt - - 1.6E-08 1.6E-08 Blood, Respiratory 1.0E-02 3.3E-04 6.3E-03 1.7E-02

Iron - - - 0.0E+00 Stomach 8.6E-02 2.8E-03 - 8.9E-02

Manganese - - - 0.0E+00 CNS, Brain 8.3E-02 6.6E-02 1.6E-01 3.1E-01

Benzo[a]anthracene 1.0E-08 4.2E-09 6.2E-12 1.4E-08 Reviewed; No Value - - - 0.0E+00

Benzo[a]pyrene 2.5E-08 1.0E-08 1.5E-11 3.5E-08 Reviewed; No Value - - - 0.0E+00

Benzo[b]fluoranthene 6.8E-09 2.8E-09 4.2E-12 9.6E-09 Reviewed; No Value - - - 0.0E+00

Dibenz(a,h)anthracene 8.0E-09 3.3E-09 5.4E-12 1.1E-08 Reviewed; No Value - - - 0.0E+00

Exposure Point Total 3.5E-07 4.8E-01

TABLE 9.5.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

FWEC/Church Road TCE Site
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Scenario Timeframe:   Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  FFF - Construction/Utility Worker

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total

TABLE 9.5.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

FWEC/Church Road TCE Site

Soil All Soil Former Shot Aluminum - - - 0.0E+00 CNS 1.8E-02 5.6E-04 1.4E-02 3.2E-02

(0 -15 ft bgs) Blast Area (FBSA) Arsenic 2.4E-07 3.9E-08 4.7E-09 2.9E-07 Skin, CNS, Heart 3.8E-02 6.0E-03 5.1E-03 4.9E-02

(cont.) Chromium VI 1.9E-08 2.4E-08 1.3E-08 5.7E-08 GI, Lung (Cr VI particulates) 5.3E-04 6.8E-04 3.7E-05 1.3E-03

Cobalt - - 4.5E-08 4.5E-08 Blood, Respiratory 2.8E-02 9.1E-04 1.7E-02 4.7E-02

Copper - - - 0.0E+00 No data 8.8E-02 2.8E-03 - 9.1E-02

Iron - - - 0.0E+00 Stomach 9.6E-02 3.1E-03 - 9.9E-02

Lead - - - 0.0E+00 Reviewed; No Value - - - 0.0E+00

Manganese - - - 0.0E+00 CNS, Brain 5.7E-02 4.6E-02 1.1E-01 2.2E-01

Nickel - - 8.9E-09 8.9E-09 Growth, Respiratory 2.9E-02 2.3E-02 1.2E-02 6.4E-02

Benzo[a]anthracene 2.2E-08 9.3E-09 1.4E-11 3.2E-08 Reviewed; No Value - - - 0.0E+00

Benzo[a]pyrene 3.2E-07 1.3E-07 2.0E-10 4.6E-07 Reviewed; No Value - - - 0.0E+00

Benzo[b]fluoranthene 2.3E-08 9.7E-09 1.4E-11 3.3E-08 Reviewed; No Value - - - 0.0E+00

Dibenz(a,h)anthracene 4.1E-08 1.7E-08 2.8E-11 5.8E-08 Reviewed; No Value - - - 0.0E+00

Indeno[1,2,3-cd]pyrene 1.5E-08 6.1E-09 9.1E-12 2.1E-08 Reviewed; No Value - - - 0.0E+00

Exposure Point Total 1.0E-06 6.0E-01

Expended Arsenic 3.1E-07 4.9E-08 6.0E-09 3.6E-07 Skin, CNS, Heart 4.7E-02 7.6E-03 6.5E-03 6.2E-02

Waste Area (EWA) Cobalt - - 5.1E-08 5.1E-08 Blood, Respiratory 3.2E-02 1.0E-03 2.0E-02 5.3E-02

Copper - - - 0.0E+00 No data 9.2E-02 3.0E-03 - 9.5E-02

Iron - - - 0.0E+00 Stomach 1.1E-01 3.6E-03 - 1.2E-01

Manganese - - - 0.0E+00 CNS, Brain 1.0E-01 8.1E-02 2.0E-01 3.8E-01

Nickel - - 8.2E-09 8.2E-09 Growth, Respiratory 2.7E-02 2.2E-02 1.1E-02 6.0E-02

Benzo[a]anthracene 8.2E-09 3.4E-09 5.1E-12 1.2E-08 Reviewed; No Value - - - 0.0E+00

Benzo[a]pyrene 7.6E-08 3.2E-08 4.7E-11 1.1E-07 Reviewed; No Value - - - 0.0E+00

Benzo[b]fluoranthene 1.2E-08 4.9E-09 7.3E-12 1.7E-08 Reviewed; No Value - - - 0.0E+00

Dibenz(a,h)anthracene 1.4E-08 5.9E-09 9.5E-12 2.0E-08 Reviewed; No Value - - - 0.0E+00

Indeno[1,2,3-cd]pyrene 5.5E-09 2.3E-09 3.4E-12 7.8E-09 Reviewed; No Value - - - 0.0E+00

Exposure Point Total 5.8E-07 7.7E-01

     Exposure Medium Total - Average for All Areas 1.3E-06 5.2E+00

Medium Total 1.3E-06 5.2E+00

Sediment Sediment Retention Arsenic 2.8E-07 4.5E-08 - 3.3E-07 Skin, CNS, Heart 4.4E-02 7.0E-03 - 5.1E-02

Pond Manganese - - - 0.0E+00 CNS, Brain 2.4E-01 1.9E-01 - 4.2E-01

Benzo[a]anthracene 3.4E-06 1.4E-06 - 4.8E-06 Reviewed; No Value - - - 0.0E+00

Benzo[a]pyrene 2.7E-05 1.1E-05 - 3.8E-05 Reviewed; No Value - - - 0.0E+00

Benzo[b]fluoranthene 3.2E-06 1.4E-06 - 4.6E-06 Reviewed; No Value - - - 0.0E+00

Benzo[k]fluoranthene 1.5E-07 6.3E-08 - 2.1E-07 Reviewed; No Value - - - 0.0E+00

Dibenz(a,h)anthracene 9.4E-06 3.9E-06 - 1.3E-05 Reviewed; No Value - - - 0.0E+00

Indeno[1,2,3-cd]pyrene 1.6E-06 6.7E-07 - 2.3E-06 Reviewed; No Value - - - 0.0E+00

Exposure Medium Total 6.3E-05 4.8E-01

Medium Total 6.3E-05 4.8E-01

Receptor Total ELCR  6.8E-05 Receptor HI Total  3.4E+01

 Total CNS HI Across All Media = 1.9E+00

Total Immunotoxicity, Fetal, Endocrine HI Across All Media = 4.7E+01
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Scenario Timeframe:   Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  AA - Resident

Receptor Age:  Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Child / Iron - - - 0.0E+00 Stomach 1.4E+00 6.3E-03 - 1.4E+00

Used as Tap Water Affected Area 1,4-Dioxane 1.1E-07 3.5E-10 - 1.1E-07 Liver, Kidney, Nasal 4.3E-04 1.4E-06 - 4.3E-04

Acrolein - - - 0.0E+00 Decreased survival, Respiratory 1.8E+00 1.1E-02 - 1.8E+00

Benzene 3.6E-08 4.7E-09 - 4.0E-08 Lymph 1.9E-03 2.5E-04 - 2.1E-03

Bromodichloromethane 4.8E-08 3.0E-09 - 5.1E-08 Kidney 4.5E-04 2.8E-05 - 4.8E-04

Carbon tetrachloride 5.1E-08 1.2E-08 - 6.4E-08 Liver 2.1E-03 5.1E-04 - 2.7E-03

Chloroform
6.5E-08 5.1E-09 - 7.0E-08

Cardiovascular, Developmental, Liver, 

CNS, Kidney, Reproductive 2.4E-03 1.9E-04 - 2.6E-03

Trichloroethene 1.1E-05 1.6E-06 - 1.3E-05 Immunotoxicity, Fetal, Endocrine 3.0E+00 4.4E-01 - 3.4E+00

Vinyl chloride 1.1E-05 7.4E-07 - 1.2E-05 Liver 2.3E-03 1.6E-04 - 2.5E-03

Exposure Point Total 2.5E-05 6.7E+00

Exposure Medium Total 2.5E-05 6.7E+00

Medium Total 2.5E-05 6.7E+00

Receptor Total ELCR  2.5E-05 Receptor HI Total  6.7E+00

 Total Stomach HI Across All Media = 1.4E+00

Total Decreased survival, Respiratory HI Across All Media = 1.8E+00

Total Immunotoxicity, Fetal, Endocrine HI Across All Media = 3.4E+00

TABLE 9.6A.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

FWEC/Church Road TCE Site

Page 1 of 1



Scenario Timeframe:   Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  AA - Resident

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Adult / Iron - - - 0.0E+00 Stomach 8.5E-01 5.1E-03 - 8.6E-01

Used as Tap Water Affected Area 1,4-Dioxane 2.2E-07 8.2E-10 1.8E-09 2.2E-07 Liver, Kidney, Nasal 2.6E-04 9.6E-07 4.3E-05 3.0E-04

Acrolein - - - 0.0E+00 Decreased survival, Respiratory 1.1E+00 7.7E-03 8.7E+01 8.8E+01

Benzene 7.2E-08 1.1E-08 6.8E-08 1.5E-07 Lymph 1.1E-03 1.8E-04 1.0E-03 2.3E-03

Bromodichloromethane 9.6E-08 7.0E-09 2.7E-07 3.7E-07 Kidney 2.7E-04 2.0E-05 - 2.9E-04

Carbon tetrachloride 1.0E-07 2.9E-08 4.7E-08 1.8E-07 Liver 1.3E-03 3.6E-04 2.7E-04 1.9E-03

Chloroform
1.3E-07 1.2E-08 5.4E-07 6.8E-07

Cardiovascular, Developmental, Liver, 

CNS, Kidney, Reproductive 1.5E-03 1.4E-04 8.3E-04 2.4E-03

Trichloroethene 1.4E-05 2.4E-06 7.3E-06 2.4E-05 Immunotoxicity, Fetal, Endocrine 1.8E+00 3.1E-01 2.5E+00 4.6E+00

Vinyl chloride 8.6E-07 7.1E-08 3.9E-08 9.7E-07 Liver 1.4E-03 1.2E-04 3.1E-04 1.8E-03

Exposure Point Total 2.7E-05 9.4E+01

Exposure Medium Total 2.7E-05 9.4E+01

Medium Total 2.7E-05 9.4E+01

Receptor Total ELCR  2.7E-05 Receptor HI Total  9.4E+01

 Total Decreased survival, Respiratory HI Across All Media = 8.8E+01

Total Immunotoxicity, Fetal, Endocrine HI Across All Media = 4.6E+00

TABLE 9.6B.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

FWEC/Church Road TCE Site

Page 1 of 1



Scenario Timeframe:   Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  AA - Commercial Worker

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Affected Area Iron - - - 0.0E+00 Stomach 2.4E-01 1.4E-04 - 2.4E-01

Used as Tap Water 1,4-Dioxane 7.9E-08 4.6E-11 - 7.9E-08 Liver, Kidney, Nasal 7.4E-05 4.3E-08 - 7.4E-05

Acrolein - - - Decreased survival, Respiratory 3.1E-01 3.3E-04 - 3.1E-01

Benzene 2.6E-08 6.3E-10 - 2.6E-08 Lymph 3.3E-04 8.0E-06 - 3.3E-04

Bromodichloromethane 3.4E-08 3.9E-10 - Kidney 7.7E-05 8.9E-07 - 7.8E-05

Carbon tetrachloride 3.7E-08 1.6E-09 - 3.8E-08 Liver 3.7E-04 1.6E-05 - 3.8E-04

Chloroform
4.6E-08 6.8E-10 - 4.7E-08

Cardiovascular, Developmental, Liver, 

CNS, Kidney, Reproductive 4.2E-04 6.1E-06 - 4.2E-04

Trichloroethene 4.2E-06 1.1E-07 - 4.4E-06 Immunotoxicity, Fetal, Endocrine 5.2E-01 1.4E-02 - 5.3E-01

Vinyl chloride 3.1E-07 3.8E-09 - 3.1E-07 Liver 4.0E-04 5.0E-06 - 4.0E-04

Exposure Point Total 4.9E-06 1.1E+00

Exposure Medium Total 4.9E-06 1.1E+00

Medium Total 4.9E-06 1.1E+00

Receptor Total ELCR  4.9E-06 Receptor HI Total  1.1E+00

 Total Decreased survival, Respiratory HI Across All Media = 3.1E-01

Total Immunotoxicity, Fetal, Endocrine HI Across All Media = 5.3E-01

TABLE 9.7.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

FWEC/Church Road TCE Site
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Scenario Timeframe:   Current / Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  AA - Construction/Utility Worker

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Affected Area Iron - - - 0.0E+00 Stomach 4.9E-05 1.4E-04 - 1.9E-04

During Trenching 1,4-Dioxane 6.3E-13 6.9E-13 8.1E-11 8.2E-11 Liver, Kidney, Nasal 8.9E-10 9.7E-10 1.6E-06 1.6E-06

Acrolein - - - 0.0E+00 Decreased survival, Respiratory 7.7E-06 1.8E-05 - 2.6E-05

Benzene 2.0E-13 9.5E-12 1.1E-09 1.1E-09 Lymph 2.6E-08 1.2E-06 1.2E-04 1.2E-04

Bromodichloromethane 2.7E-13 4.4E-12 4.0E-09 4.0E-09 Kidney 3.9E-08 6.2E-07 3.8E-04 3.8E-04

Carbon tetrachloride 2.9E-13 1.8E-11 6.6E-10 6.8E-10 Liver 4.2E-08 2.6E-06 4.1E-05 4.3E-05

Chloroform
3.7E-13 8.7E-12 8.0E-09 8.0E-09

Cardiovascular, Developmental, Liver, 

CNS, Kidney, Reproductive 8.3E-09 2.0E-07 1.0E-04 1.0E-04

Trichloroethene 3.4E-11 1.4E-09 8.5E-08 8.6E-08 Immunotoxicity, Fetal, Endocrine 1.0E-04 4.2E-03 7.2E-01 7.3E-01

Vinyl chloride 2.5E-12 6.4E-11 6.2E-10 6.8E-10 Liver 8.0E-08 2.1E-06 1.3E-04 1.3E-04

Exposure Point Total 1.0E-07 7.3E-01

Exposure Medium Total 1.0E-07 7.3E-01

Medium Total 1.0E-07 7.3E-01

Receptor Total ELCR  1.0E-07 Receptor HI Total  7.3E-01

TABLE 9.8.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

FWEC/Church Road TCE Site
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Scenario Timeframe:   Current  / Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  WRT - Trespasser/Visitor

Receptor Age:  Adolescent

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total

Sediment Sediment Watering Run, Arsenic 4.7E-08 1.3E-08 - 5.9E-08 Skin, CNS, Heart 1.0E-02 3.3E-04 - 1.0E-02

Tributaries, Cobalt - - - 0.0E+00 Blood, Respiratory 3.8E-03 2.1E-04 - 4.0E-03

and Streams Manganese - - - 0.0E+00 CNS, Brain 1.7E-02 2.4E-02 - 4.1E-02

Thallium - - - 0.0E+00 No data 5.2E-03 2.9E-04 - 5.5E-03

Exposure Point Total 5.9E-08 6.1E-02

Exposure Medium Total 5.9E-08 6.1E-02

Medium Total 5.9E-08 6.1E-02

Receptor Total ELCR  5.9E-08 Receptor HI Total  6.1E-02

 Total CNS HI Across All Media = 5.2E-02

TABLE 9.9.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

FWEC/Church Road TCE Site
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Scenario Timeframe:   Future Mountain Top, Luzerne County, Pennsylvania                            

Receptor Population:  WRT - Construction/Utility  Worker

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total

Sediment Sediment Watering Run, Arsenic 7.6E-07 1.2E-07 - 8.8E-07 Skin, CNS, Heart 1.2E-01 1.9E-02 - 1.4E-01

Tributaries, Cobalt - - - 0.0E+00 Blood, Respiratory 3.7E-02 1.2E-03 - 3.8E-02

and Streams Manganese - - - 0.0E+00 CNS, Brain 1.7E+00 1.4E+00 - 3.1E+00

Thallium - - - 0.0E+00 No data 1.3E-01 4.1E-03 - 1.3E-01

Exposure Point Total 8.8E-07 3.4E+00

Exposure Medium Total 8.8E-07 3.4E+00

Medium Total 8.8E-07 3.4E+00

Receptor Total ELCR  8.8E-07 Receptor HI Total  3.4E+00

 Total CNS HI Across All Media = 3.2E+00

TABLE 9.10.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

FWEC/Church Road TCE Site
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Scenario Timeframe:   Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  SIP - Resident

Receptor Age:  Adult / Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Child / Formaldehyde - - - 0.0E+00 Urinary, GI, Respiratory 4.1E-03 5.2E-05 - 4.2E-03

Used as Tap Water Surrounding Iron - - - 0.0E+00 Stomach 1.3E+00 5.8E-03 - 1.3E+00

 Industrial Area Manganese - - - 0.0E+00 CNS, Brain 1.4E+01 1.5E+00 - 1.5E+01

Bis(2-ethylhexyl)phthalate 3.7E-07 - - 3.7E-07 Liver 1.5E-02 - - 1.5E-02

1,1-Dichloroethane 6.9E-08 4.8E-09 - 7.4E-08 No data 7.1E-04 4.9E-05 - 7.6E-04

1,4-Dioxane 3.2E-06 1.0E-08 - 3.2E-06 Liver, Kidney, Nasal 1.2E-02 3.9E-05 - 1.2E-02

Acetone - - - 0.0E+00 Kidney, Blood Forming, CNS 2.3E-03 9.6E-06 - 2.3E-03

Benzene 3.4E-08 4.6E-09 - 3.9E-08 Lymph 1.8E-03 2.4E-04 - 2.1E-03

Bromodichloromethane 4.0E-08 2.5E-09 - 4.2E-08 Kidney 3.7E-04 2.3E-05 - 4.0E-04

Carbon tetrachloride 5.6E-08 1.3E-08 - 7.0E-08 Liver 2.3E-03 5.5E-04 - 2.9E-03

Chloroform 2.9E-07 2.3E-08 - 3.1E-07

Cardiovascular, Developmental, Liver, 

CNS, Kidney, Reproductive 1.1E-02 8.7E-04 - 1.2E-02

cis-1,2-Dichloroethene - - - 0.0E+00 Kidney 1.0E-02 1.1E-03 - 1.1E-02

Toluene - - - 0.0E+00 Kidney, Neurotoxicity 9.8E-03 3.0E-03 - 1.3E-02

Trichloroethene 2.2E-05 3.2E-06 - 2.5E-05 Immunotoxicity, Fetal, Endocrine 5.9E+00 8.6E-01 - 6.8E+00

Vinyl chloride 2.1E-05 1.4E-06 - 2.2E-05 Liver 4.4E-03 3.0E-04 - 4.7E-03

Exposure Point Total 5.1E-05 2.3E+01

Exposure Medium Total 5.1E-05 2.3E+01

Medium Total 5.1E-05 2.3E+01

Receptor Total ELCR  5.1E-05 Receptor HI Total  2.3E+01

Total Stomach, GI HI Across All Media = 1.3E+00

Total CNS, Brain, Neurotoxicity HI Across All Media = 1.5E+01

Total Immunotoxicity, Fetal, Endocrine HI Across All Media = 6.8E+00

TABLE 9.11A.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

FWEC/Church Road TCE Site
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Scenario Timeframe:   Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  SIP - Resident

Receptor Age:  Adult / Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Adult / Formaldehyde - - 3.8E-08 3.8E-08 Urinary, GI, Respiratory 2.5E-03 3.8E-05 1.0E-03 3.5E-03

Used as Tap Water Surrounding Iron - - - 0.0E+00 Stomach 7.9E-01 4.7E-03 - 7.9E-01

 Industrial Area Manganese - - - 0.0E+00 CNS, Brain 8.2E+00 1.2E+00 - 9.4E+00

Bis(2-ethylhexyl)phthalate 7.4E-07 - 5.8E-10 7.4E-07 Liver 9.3E-03 - - 9.3E-03

1,1-Dichloroethane 1.4E-07 1.1E-08 2.4E-07 3.9E-07 No data 4.3E-04 3.4E-05 - 4.6E-04

1,4-Dioxane 6.4E-06 2.4E-08 5.3E-08 6.4E-06 Liver, Kidney, Nasal 7.4E-03 2.7E-05 1.2E-03 8.7E-03

Acetone - - - 0.0E+00 Kidney, Blood Forming, CNS 1.4E-03 6.9E-06 5.2E-05 1.5E-03

Benzene 6.9E-08 1.1E-08 6.5E-08 1.4E-07 Lymph 1.1E-03 1.7E-04 9.7E-04 2.2E-03

Bromodichloromethane 8.0E-08 5.8E-09 2.3E-07 3.1E-07 Kidney 2.2E-04 1.6E-05 - 2.4E-04

Carbon tetrachloride 1.1E-07 3.1E-08 5.1E-08 2.0E-07 Liver 1.4E-03 3.9E-04 3.0E-04 2.1E-03

Chloroform 5.8E-07 5.4E-08 2.4E-06 3.0E-06

Cardiovascular, Developmental, Liver, 

CNS, Kidney, Reproductive 6.6E-03 6.1E-04 3.7E-03 1.1E-02

cis-1,2-Dichloroethene - - - 0.0E+00 Kidney 6.1E-03 7.9E-04 - 6.9E-03

Toluene - - - 0.0E+00 Kidney, Neurotoxicity 5.9E-03 2.1E-03 5.9E-04 8.5E-03

Trichloroethene 2.8E-05 4.8E-06 1.4E-05 4.8E-05 Immunotoxicity, Fetal, Endocrine 3.6E+00 6.1E-01 5.0E+00 9.1E+00

Vinyl chloride 1.6E-06 1.3E-07 7.3E-08 1.8E-06 Liver 2.6E-03 2.2E-04 5.8E-04 3.4E-03

Exposure Point Total 6.1E-05 1.9E+01

Exposure Medium Total 6.1E-05 1.9E+01

Medium Total 6.1E-05 1.9E+01

Receptor Total ELCR  6.1E-05 Receptor HI Total  1.9E+01

Total Stomach, GI HI Across All Media = 8.0E-01

Total CNS, Brain, Neurotoxicity HI Across All Media = 9.4E+00

Total Immunotoxicity, Fetal, Endocrine HI Across All Media = 9.1E+00

TABLE 9.11B.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

FWEC/Church Road TCE Site
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Scenario Timeframe:  Current / Future (Hypothetical) Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  SIP- Commercial Worker

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Surrounding Formaldehyde - - - 0.0E+00 Urinary, GI, Respiratory 7.1E-04 1.6E-06 - 7.1E-04

Used as Tap Water  Industrial Area Iron - - - 0.0E+00 Stomach 2.2E-01 1.2E-04 - 2.2E-01

Manganese - - - 0.0E+00 CNS, Brain 2.3E+00 3.3E-02 - 2.4E+00

Bis(2-ethylhexyl)phthalate 2.7E-07 - - 2.7E-07 Liver 2.7E-03 - - 2.7E-03

1,1-Dichloroethane 5.0E-08 6.3E-10 - 5.0E-08 No data 1.2E-04 1.5E-06 - 1.2E-04

1,4-Dioxane 2.3E-06 1.3E-09 - 2.3E-06 Liver, Kidney, Nasal 2.1E-03 1.2E-06 - 2.1E-03

Acetone - - - 0.0E+00 Kidney, Blood Forming, CNS 4.0E-04 3.0E-07 - 4.0E-04

Benzene 2.5E-08 6.0E-10 - 2.5E-08 Lymph 3.1E-04 7.7E-06 - 3.2E-04

Bromodichloromethane 2.8E-08 3.3E-10 - 2.9E-08 Kidney 6.4E-05 7.4E-07 - 6.5E-05

Carbon tetrachloride 4.0E-08 1.8E-09 - 4.2E-08 Liver 4.0E-04 1.8E-05 - 4.2E-04

Chloroform 2.1E-07 3.0E-09 - 2.1E-07

Cardiovascular, Developmental, Liver, 

CNS, Kidney, Reproductive 1.9E-03 2.7E-05 - 1.9E-03

cis-1,2-Dichloroethene - - - 0.0E+00 Kidney 1.7E-03 3.6E-05 - 1.8E-03

Toluene - - - 0.0E+00 Kidney, Neurotoxicity 1.7E-03 9.4E-05 - 1.8E-03

Trichloroethene 8.4E-06 2.3E-07 - 8.6E-06 Immunotoxicity, Fetal, Endocrine 1.0E+00 2.7E-02 - 1.0E+00

Vinyl chloride 5.8E-07 7.2E-09 - 5.9E-07 Liver 7.5E-04 9.4E-06 - 7.6E-04

Exposure Point Total 1.2E-05 3.7E+00

Exposure Medium Total 1.2E-05 3.7E+00

Medium Total 1.2E-05 3.7E+00

Receptor Total 1.2E-05 Receptor HI Total  3.7E+00

Total Stomach, GI HI Across All Media = 2.3E-01

Total CNS, Brain, Neurotoxicity HI Across All Media = 2.4E+00

Total Immunotoxicity, Fetal, Endocrine HI Across All Media = 1.0E+00

TABLE 9.12.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

FWEC/Church Road TCE Site

Page 1 of 1



Scenario Timeframe:   Current / Future Mountain Top, Luzerne County, Pennsylvania        

Receptor Population:  SIP - Construction/Utility Worker

Receptor Age:  Adult 

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Surrounding Formaldehyde - - - 0.0E+00 Urinary, GI, Respiratory 9.4E-08 5.2E-07 - 6.1E-07

During Trenching  Industrial Area Iron - - - 0.0E+00 Stomach 4.5E-05 1.3E-04 - 1.7E-04

Manganese - - - 0.0E+00 CNS, Brain 4.7E-04 3.3E-02 - 3.4E-02

Bis(2-ethylhexyl)phthalate 2.1E-12 - 1.9E-11 2.1E-11 Liver 1.1E-07 - - 1.1E-07

1,1-Dichloroethane 4.0E-13 8.8E-12 5.3E-09 5.3E-09 No data 2.4E-09 5.4E-08 - 5.7E-08

1,4-Dioxane 1.8E-11 2.0E-11 3.4E-09 3.5E-09 Liver, Kidney, Nasal 2.5E-08 2.8E-08 6.7E-05 6.7E-05

Acetone - - - 0.0E+00 Kidney, Blood Forming, CNS 3.6E-08 5.8E-08 5.5E-05 5.5E-05

Benzene 2.0E-13 9.1E-12 1.5E-09 1.5E-09 Lymph 2.5E-08 1.2E-06 1.7E-04 1.7E-04

Bromodichloromethane 2.3E-13 3.7E-12 4.9E-09 4.9E-09 Kidney 3.2E-08 5.2E-07 4.7E-04 4.7E-04

Carbon tetrachloride 3.2E-13 2.0E-11 1.1E-09 1.1E-09 Liver 4.6E-08 2.8E-06 6.6E-05 6.9E-05

Chloroform 1.7E-12 3.9E-11 5.3E-08 5.3E-08

Cardiovascular, Developmental, Liver, 

CNS, Kidney, Reproductive 3.7E-08 8.8E-07 6.7E-04 6.7E-04

cis-1,2-Dichloroethene - - - 0.0E+00 Kidney 3.5E-08 1.2E-06 - 1.3E-06

Toluene - - - 0.0E+00 Kidney, Neurotoxicity 3.3E-08 3.2E-06 2.7E-04 2.7E-04

Trichloroethene 6.7E-11 2.7E-09 2.5E-07 2.5E-07 Immunotoxicity, Fetal, Endocrine 2.0E-04 8.3E-03 2.1E+00 2.1E+00

Vinyl chloride 4.6E-12 1.2E-10 1.7E-09 1.8E-09 Liver 1.5E-07 3.9E-06 3.6E-04 3.6E-04

Exposure Point Total 3.2E-07 2.2E+00

Exposure Medium Total 3.2E-07 2.2E+00

Medium Total 3.2E-07 2.2E+00

Receptor Total ELCR  3.2E-07 Receptor HI Total  2.2E+00

 Total Immunotoxicity, Fetal, Endocrine HI Across All Media = 2.1E+00

TABLE 9.13.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

FWEC/Church Road TCE Site
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FWEC/Church Road TCE Site
Final Baseline Human Health Risk Assessment Report

Mountain Top, Luzerne County, Pennsylvania

ATTACHMENT B

PROUCL OUTPUT FOR EXPOSURE POINT CONCENTRATION CALCULATIONS
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UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   8/13/2014 3:49:38 PM

Number of Bootstrap Operations   2000

Value (1,1,2,2-tetrachloroethane)

From File   ProUCL Input Files_d.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Detects       1 Number of Non-Detects       1

Number of Distinct Detects       1 Number of Distinct Non-Detects       1

General Statistics

Total Number of Observations       2 Number of Distinct Observations       2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Value (1,1,2-trichloroethane)

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Value (1,1,2,2-tetrachloroethane) was not processed!

Number of Detects       1 Number of Non-Detects       1

Number of Distinct Detects       1 Number of Distinct Non-Detects       1

General Statistics

Total Number of Observations       2 Number of Distinct Observations       2

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Value (1,1,2-trichloroethane) was not processed!

Number of Missing Observations       0

Minimum      0.021 Mean       3.892

Value (trichloroethene)

General Statistics

Total Number of Observations      17 Number of Distinct Observations      16

Coefficient of Variation       1.932 Skewness       2.737

Maximum      29 Median       0.72

SD       7.518 Std. Error of Mean       1.823

FORMER FWEC FACILITY - MIP AREA 1 - SURFACE SOIL
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Lilliefors Test Statistic       0.339 Lilliefors GOF Test

5% Lilliefors Critical Value       0.215 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.58 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.892 Data Not Normal at 5% Significance Level

   95% Student's-t UCL       7.076    95% Adjusted-CLT UCL (Chen-1995)       8.185

   95% Modified-t UCL (Johnson-1978)       7.278

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

5% A-D Critical Value       0.822 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.203 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.737 Anderson-Darling Gamma GOF Test

Gamma Statistics

k hat (MLE)       0.392 k star (bias corrected MLE)       0.362

5% K-S Critical Value       0.224 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)       3.892 MLE Sd (bias corrected)       6.472

Approximate Chi Square Value (0.05)       5.424

Theta hat (MLE)       9.94 Theta star (bias corrected MLE)      10.76

nu hat (MLE)      13.31 nu star (bias corrected)      12.3

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)       8.826    95% Adjusted Gamma UCL (use when n<50)       9.666

Adjusted Level of Significance      0.0346 Adjusted Chi Square Value       4.952

5% Shapiro Wilk Critical Value       0.892 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.104 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.971 Shapiro Wilk Lognormal GOF Test

Lognormal Statistics

Minimum of Logged Data     -3.863 Mean of logged Data     -0.327

5% Lilliefors Critical Value       0.215 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL      57.05    90% Chebyshev (MVUE) UCL      11.98

Maximum of Logged Data       3.367 SD of logged Data       2.044

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      15.44  97.5% Chebyshev (MVUE) UCL      20.24

   99% Chebyshev (MVUE) UCL      29.68

   95% CLT UCL       6.892    95% Jackknife UCL       7.076
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      7.027

   95% BCA Bootstrap UCL       8.121

   95% Standard Bootstrap UCL       6.724    95% Bootstrap-t UCL      10.97

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL       9.666

   90% Chebyshev(Mean, Sd) UCL       9.363    95% Chebyshev(Mean, Sd) UCL      11.84

 97.5% Chebyshev(Mean, Sd) UCL      15.28    99% Chebyshev(Mean, Sd) UCL      22.04

   95% Hall's Bootstrap UCL      14.54    95% Percentile Bootstrap UCL



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

A B C D E F G H I J K L

From File   ProUCL Input Files_c.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   8/13/2014 3:48:44 PM

General Statistics

Total Number of Observations      38 Number of Distinct Observations      13

Number of Bootstrap Operations   2000

Value (1,1,2,2-tetrachloroethane)

Minimum Detect     0.0029 Minimum Non-Detect 7.2000E-4

Maximum Detect      11 Maximum Non-Detect       1

Number of Detects       2 Number of Non-Detects      36

Number of Distinct Detects       2 Number of Distinct Non-Detects      11

Median Detects       5.501 CV Detects       1.413

Skewness Detects     N/A    Kurtosis Detects     N/A    

Variance Detects      60.47 Percent Non-Detects      94.74%

Mean Detects       5.501 SD Detects       7.776

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Mean of Logged Detects     -1.723 SD of Logged Detects       5.827

SD       1.761    95% KM (BCA) UCL     N/A    

   95% KM (t) UCL       0.972    95% KM (Percentile Bootstrap) UCL     N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.29 Standard Error of Mean       0.404

97.5% KM Chebyshev UCL       2.813 99% KM Chebyshev UCL       4.309

   95% KM (z) UCL       0.955    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL       1.502 95% KM Chebyshev UCL       2.051

Theta hat (MLE)      25.87 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)       0.851 nu star (bias corrected)     N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)       0.213 k star (bias corrected MLE)     N/A    

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.0272 nu hat (KM)       2.067

MLE Mean (bias corrected)     N/A    MLE Sd (bias corrected)     N/A    

Adjusted Level of Significance (β)      0.0434

FORMER FWEC FACILITY - MIP AREA 1 - ALL SOIL
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   95% Gamma Approximate KM-UCL (use when n>=50)       3.751    95% Gamma Adjusted KM-UCL (use when n<50)       4.039

Gamma (KM) may not be used when k hat (KM) is < 0.1

Approximate Chi Square Value (2.07, α)       0.16 Adjusted Chi Square Value (2.07, β)       0.149

Mean in Original Scale       0.29 Mean in Log Scale     -22.7

SD in Original Scale       1.784 SD in Log Scale       8.682

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

   95% H-UCL (Log ROS) 3.490E+15

   95% t UCL (assumes normality of ROS data)       0.778    95% Percentile Bootstrap UCL       0.868

   95% BCA Bootstrap UCL       1.447    95% Bootstrap t UCL  98577

SD in Original Scale       1.783 SD in Log Scale       1.936

   95% t UCL (Assumes normality)       0.803    95% H-Stat UCL      0.0785

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.315 Mean in Log Scale     -5.582

Suggested UCL to Use

99% KM (Chebyshev) UCL       4.309

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Value (1,1,2-trichloroethane)

General Statistics

Total Number of Observations      38 Number of Distinct Observations      13

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Minimum Detect     0.0032 Minimum Non-Detect 5.6000E-4

Maximum Detect       7.5 Maximum Non-Detect       1

Number of Detects       2 Number of Non-Detects      36

Number of Distinct Detects       2 Number of Distinct Non-Detects      11

Median Detects       3.752 CV Detects       1.413

Skewness Detects     N/A    Kurtosis Detects     N/A    

Variance Detects      28.1 Percent Non-Detects      94.74%

Mean Detects       3.752 SD Detects       5.301

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Mean of Logged Detects     -1.865 SD of Logged Detects       5.487
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SD       1.2    95% KM (BCA) UCL     N/A    

   95% KM (t) UCL       0.664    95% KM (Percentile Bootstrap) UCL     N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.199 Standard Error of Mean       0.275

97.5% KM Chebyshev UCL       1.919 99% KM Chebyshev UCL       2.939

   95% KM (z) UCL       0.652    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL       1.025 95% KM Chebyshev UCL       1.399

Theta hat (MLE)      16.57 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)       0.906 nu star (bias corrected)     N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)       0.226 k star (bias corrected MLE)     N/A    

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.0275 nu hat (KM)       2.093

MLE Mean (bias corrected)     N/A    MLE Sd (bias corrected)     N/A    

   95% Gamma Approximate KM-UCL (use when n>=50)       2.544    95% Gamma Adjusted KM-UCL (use when n<50)       2.744

Gamma (KM) may not be used when k hat (KM) is < 0.1

Adjusted Level of Significance (β)      0.0434

Approximate Chi Square Value (2.09, α)       0.164 Adjusted Chi Square Value (2.09, β)       0.152

Mean in Original Scale       0.2 Mean in Log Scale     -8.618

SD in Original Scale       1.216 SD in Log Scale       3.543

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

   95% H-UCL (Log ROS)       3.446

   95% t UCL (assumes normality of ROS data)       0.533    95% Percentile Bootstrap UCL       0.595

   95% BCA Bootstrap UCL       0.794    95% Bootstrap t UCL      42.54

SD in Original Scale       1.216 SD in Log Scale       1.78

   95% t UCL (Assumes normality)       0.557    95% H-Stat UCL      0.0748

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.225 Mean in Log Scale     -5.179

Suggested UCL to Use

99% KM (Chebyshev) UCL       2.939

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.
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Value (trichloroethene)

General Statistics

Total Number of Observations      53 Number of Distinct Observations      46

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Minimum Detect     0.002 Minimum Non-Detect     0.006

Maximum Detect   1900 Maximum Non-Detect     0.006

Number of Detects      48 Number of Non-Detects       5

Number of Distinct Detects      45 Number of Distinct Non-Detects       1

Median Detects       0.333 CV Detects       6.456

Skewness Detects       6.921 Kurtosis Detects      47.93

Variance Detects  75029 Percent Non-Detects       9.434%

Mean Detects      42.43 SD Detects    273.9

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.158 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.947 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects     -1.204 SD of Logged Detects       2.798

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      38.43 Standard Error of Mean      35.85

Lilliefors Test Statistic       0.497 Lilliefors GOF Test

5% Lilliefors Critical Value       0.128 Detected Data Not Normal at 5% Significance Level

   95% KM (z) UCL      97.39    95% KM Bootstrap t UCL   2120

90% KM Chebyshev UCL    146 95% KM Chebyshev UCL    194.7

SD    258.2    95% KM (BCA) UCL    110.7

   95% KM (t) UCL      98.46    95% KM (Percentile Bootstrap) UCL    109.8

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       7.369 Anderson-Darling GOF Test

5% A-D Critical Value       0.955 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL    262.3 99% KM Chebyshev UCL    395.1

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.155 k star (bias corrected MLE)       0.159

K-S Test Statistic       0.314 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.144 Detected Data Not Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)      42.43 MLE Sd (bias corrected)    106.5

Theta hat (MLE)    274.5 Theta star (bias corrected MLE)    267.2

nu hat (MLE)      14.84 nu star (bias corrected)      15.24

Approximate Chi Square Value (2.35, α)       0.209 Adjusted Chi Square Value (2.35, β)       0.197

   95% Gamma Approximate KM-UCL (use when n>=50)    432.5    95% Gamma Adjusted KM-UCL (use when n<50)    458.6

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.0221 nu hat (KM)       2.347

Gamma (KM) may not be used when k hat (KM) is < 0.1
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For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.002 Mean      38.43

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

k hat (MLE)       0.149 k star (bias corrected MLE)       0.153

Theta hat (MLE)    258.3 Theta star (bias corrected MLE)    251.3

Maximum   1900 Median       0.19

SD    260.7 CV       6.785

Adjusted Level of Significance (β)      0.0455

Approximate Chi Square Value (16.21, α)       8.109 Adjusted Chi Square Value (16.21, β)       7.948

nu hat (MLE)      15.77 nu star (bias corrected)      16.21

MLE Mean (bias corrected)      38.43 MLE Sd (bias corrected)      98.27

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.971 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.947 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      76.8    95% Gamma Adjusted UCL (use when n<50)      78.36

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      38.43 Mean in Log Scale     -1.678

Lilliefors Test Statistic      0.092 Lilliefors GOF Test

5% Lilliefors Critical Value       0.128 Detected Data appear Lognormal at 5% Significance Level

   95% BCA Bootstrap UCL    147.2    95% Bootstrap t UCL   2142

   95% H-UCL (Log ROS)    182.5

SD in Original Scale    260.7 SD in Log Scale       3.059

   95% t UCL (assumes normality of ROS data)      98.4    95% Percentile Bootstrap UCL    109.8

KM SD (logged)       2.949    95% Critical H Value (KM-Log)       5.037

KM Standard Error of Mean (logged)       0.41

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.629    95% H-UCL (KM -Log)    118.9

   138.7

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      38.43 Mean in Log Scale     -1.638

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

99% KM (Chebyshev) UCL    395.1

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale    260.7 SD in Log Scale       2.987

   95% t UCL (Assumes normality)      98.4    95% H-Stat UCL
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However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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Maximum  20500 Median  19450

Number of Missing Observations       0

Minimum  18400 Mean  19450

General Statistics

Total Number of Observations       2 Number of Distinct Observations       2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Iron

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Cobalt was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Maximum       8.5 Median       7.6

Number of Missing Observations       0

Minimum       6.7 Mean       7.6

General Statistics

Total Number of Observations       2 Number of Distinct Observations       2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Cobalt

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Arsenic was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Maximum       7.1 Median       6.4

Number of Missing Observations       0

Minimum       5.7 Mean       6.4

General Statistics

Total Number of Observations       2 Number of Distinct Observations       2

Number of Bootstrap Operations   2000

Arsenic

From File   MIP1-AS Input.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   6/6/2016 9:58:45 AM
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If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Manganese was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Maximum    420 Median    313.5

Number of Missing Observations       0

Minimum    207 Mean    313.5

General Statistics

Total Number of Observations       2 Number of Distinct Observations       2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Manganese

Warning: This data set only has 2 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Iron was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
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UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   8/13/2014 3:50:29 PM

Number of Bootstrap Operations   2000

Value (benzo[a]pyrene)

From File   ProUCL Input Files_e.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Detects       1 Number of Non-Detects       4

Number of Distinct Detects       1 Number of Distinct Non-Detects       2

General Statistics

Total Number of Observations       5 Number of Distinct Observations       3

Value (benzo[a]anthracene)

General Statistics

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Value (benzo[a]pyrene) was not processed!

Number of Distinct Detects       1 Number of Distinct Non-Detects       2

Total Number of Observations       5 Number of Distinct Observations       3

Number of Detects       1 Number of Non-Detects       4

Value (benzo[b]fluoranthene)

General Statistics

Total Number of Observations       5 Number of Distinct Observations       4

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Value (benzo[a]anthracene) was not processed!

General Statistics

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Value (benzo[b]fluoranthene) was not processed!

Number of Detects       1 Number of Non-Detects       4

Number of Distinct Detects       1 Number of Distinct Non-Detects       3

FORMER FWEC FACILITY - MIP AREA 2 - ALL SOIL

Value (dibenz(a,h)anthracene)
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Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Value (dibenz(a,h)anthracene) was not processed!

Number of Distinct Detects       1 Number of Distinct Non-Detects       2

Total Number of Observations       5 Number of Distinct Observations       3

Number of Detects       1 Number of Non-Detects       4

I I I I I I I I 
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MLE Mean (bias corrected)     N/A    MLE Sd (bias corrected)     N/A    

Theta hat (MLE)     0.00836 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)    117.2 nu star (bias corrected)     N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      29.3 k star (bias corrected MLE)     N/A    

97.5% KM Chebyshev UCL       0.437 99% KM Chebyshev UCL       0.595

   95% KM (z) UCL       0.24    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL       0.298 95% KM Chebyshev UCL       0.356

SD      0.0675    95% KM (BCA) UCL     N/A    

95% KM (t) UCL       0.261 95% KM (Percentile Bootstrap) UCL     N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.17 Standard Error of Mean      0.0427

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

Mean of Logged Detects     -1.424 SD of Logged Detects       0.263

Median Detects       0.245 CV Detects       0.26

Skewness Detects     N/A    Kurtosis Detects     N/A    

Variance Detects     0.00405 Percent Non-Detects      60%

Mean Detects       0.245 SD Detects      0.0636

Minimum Detect       0.2 Minimum Non-Detect       0.12

Maximum Detect       0.29 Maximum Non-Detect       0.13

Number of Detects       2 Number of Non-Detects       3

Number of Distinct Detects       2 Number of Distinct Non-Detects       2

General Statistics

Total Number of Observations       5 Number of Distinct Observations       4

Number of Bootstrap Operations   2000

Cyanide

From File   3 MIP2-AS Input.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   6/6/2016 8:59:55 AM
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Normal GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.102 Skewness       1.816

Maximum       6.7 Median       5.5

SD       0.583 Std. Error of Mean       0.261

Number of Missing Observations       0

Minimum       5.3 Mean       5.7

General Statistics

Total Number of Observations       5 Number of Distinct Observations       4

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Arsenic

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL       0.261 95% KM (% Bootstrap) UCL     N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       0.104 SD in Log Scale       0.744

   95% t UCL (Assumes normality)       0.236    95% H-Stat UCL       0.594

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.136 Mean in Log Scale     -2.225

   95% BCA Bootstrap UCL       0.217    95% Bootstrap t UCL       0.518

   95% H-UCL (Log ROS)       0.438

SD in Original Scale      0.0947 SD in Log Scale       0.622

   95% t UCL (assumes normality of ROS data)       0.239    95% Percentile Bootstrap UCL       0.213

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.148 Mean in Log Scale     -2.066

   95% Gamma Approximate KM-UCL (use when n>=50)       0.234    95% Gamma Adjusted KM-UCL (use when n<50)       0.271

Adjusted Level of Significance (β)     0.0086

Approximate Chi Square Value (63.38, α)      46.06 Adjusted Chi Square Value (63.38, β)      39.69

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       6.338 nu hat (KM)      63.38
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   95% Hall's Bootstrap UCL     N/A       95% Percentile Bootstrap UCL     N/A    

   95% CLT UCL       6.129    95% Jackknife UCL       6.256

   95% Standard Bootstrap UCL     N/A       95% Bootstrap-t UCL     N/A    

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       6.781  97.5% Chebyshev (MVUE) UCL       7.248

   99% Chebyshev (MVUE) UCL       8.167

Assuming Lognormal Distribution

   95% H-UCL     N/A       90% Chebyshev (MVUE) UCL       6.443

Maximum of Logged Data       1.902 SD of logged Data      0.0974

Lognormal Statistics

Minimum of Logged Data       1.668 Mean of logged Data       1.737

5% Lilliefors Critical Value       0.396 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.762 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.284 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.792 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       6.337    95% Adjusted Gamma UCL (use when n<50)       6.649

Adjusted Level of Significance     0.0086 Adjusted Chi Square Value    439.2

MLE Mean (bias corrected)       5.7 MLE Sd (bias corrected)       0.796

Approximate Chi Square Value (0.05)    460.8

Theta hat (MLE)      0.0446 Theta star (bias corrected MLE)       0.111

nu hat (MLE)   1277 nu star (bias corrected)    512.3

Gamma Statistics

k hat (MLE)    127.7 k star (bias corrected MLE)      51.23

5% K-S Critical Value       0.357 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.678 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.288 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.612 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       6.256    95% Adjusted-CLT UCL (Chen-1995)       6.355

   95% Modified-t UCL (Johnson-1978)       6.291

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.3 Lilliefors GOF Test

5% Lilliefors Critical Value       0.396 Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic       0.775 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.762 Data appear Normal at 5% Significance Level
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MLE Mean (bias corrected)       9 MLE Sd (bias corrected)       2.633

Theta hat (MLE)       0.312 Theta star (bias corrected MLE)       0.77

nu hat (MLE)    288.7 nu star (bias corrected)    116.8

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      28.87 k star (bias corrected MLE)      11.68

K-S Test Statistic       0.299 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.357 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.449 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.679 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      10.84

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      10.8    95% Adjusted-CLT UCL (Chen-1995)      10.65

5% Lilliefors Critical Value       0.396 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.762 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.321 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.893 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD       1.889 Std. Error of Mean       0.845

Coefficient of Variation       0.21 Skewness       0.651

Minimum       6.6 Mean       9

Maximum      11.9 Median       8.9

Total Number of Observations       5 Number of Distinct Observations       4

Number of Missing Observations       0

Cobalt

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL       6.256

   90% Chebyshev(Mean, Sd) UCL       6.482    95% Chebyshev(Mean, Sd) UCL       6.837

 97.5% Chebyshev(Mean, Sd) UCL       7.328    99% Chebyshev(Mean, Sd) UCL       8.295

   95% BCA Bootstrap UCL     N/A    
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SD   1610 Std. Error of Mean    720

Coefficient of Variation      0.0816 Skewness      0.0404

Minimum  17700 Mean  19720

Maximum  21600 Median  19300

Total Number of Observations       5 Number of Distinct Observations       5

Number of Missing Observations       0

Iron

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL      10.8

   90% Chebyshev(Mean, Sd) UCL      11.53    95% Chebyshev(Mean, Sd) UCL      12.68

 97.5% Chebyshev(Mean, Sd) UCL      14.28    99% Chebyshev(Mean, Sd) UCL      17.41

   95% Hall's Bootstrap UCL     N/A       95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL      10.39    95% Jackknife UCL      10.8

   95% Standard Bootstrap UCL     N/A       95% Bootstrap-t UCL     N/A    

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      12.65  97.5% Chebyshev (MVUE) UCL      14.24

   99% Chebyshev (MVUE) UCL      17.34

Assuming Lognormal Distribution

   95% H-UCL      11.39    90% Chebyshev (MVUE) UCL      11.51

Maximum of Logged Data       2.477 SD of logged Data       0.209

Lognormal Statistics

Minimum of Logged Data       1.887 Mean of logged Data       2.18

5% Lilliefors Critical Value       0.396 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.762 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.288 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.906 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      11.32    95% Adjusted Gamma UCL (use when n<50)      12.59

Adjusted Level of Significance     0.0086 Adjusted Chi Square Value      83.54

Approximate Chi Square Value (0.05)      92.87
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Nonparametric Distribution Free UCL Statistics

   95% Chebyshev (MVUE) UCL  22865  97.5% Chebyshev (MVUE) UCL  24225

   99% Chebyshev (MVUE) UCL  26898

Assuming Lognormal Distribution

   95% H-UCL     N/A       90% Chebyshev (MVUE) UCL  21884

Maximum of Logged Data       9.98 SD of logged Data      0.0818

Lognormal Statistics

Minimum of Logged Data       9.781 Mean of logged Data       9.887

5% Lilliefors Critical Value       0.396 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.762 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.205 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.943 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  21514    95% Adjusted Gamma UCL (use when n<50)  22380

Adjusted Level of Significance     0.0086 Adjusted Chi Square Value    660.9

MLE Mean (bias corrected)  19720 MLE Sd (bias corrected)   2277

Approximate Chi Square Value (0.05)    687.5

Theta hat (MLE)    105.4 Theta star (bias corrected MLE)    262.9

nu hat (MLE)   1872 nu star (bias corrected)    750

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)    187.2 k star (bias corrected MLE)      75

K-S Test Statistic       0.232 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.357 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.289 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.678 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)  21257

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  21255    95% Adjusted-CLT UCL (Chen-1995)  20918

5% Lilliefors Critical Value       0.396 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.762 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.204 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.941 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0
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Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.364 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.358 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.812 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.68 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    692.3

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    704.2    95% Adjusted-CLT UCL (Chen-1995)    586.7

5% Lilliefors Critical Value       0.396 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.762 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.312 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.772 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD    189.6 Std. Error of Mean      84.79

Coefficient of Variation       0.362 Skewness     -1.88

Minimum    196 Mean    523.4

Maximum    657 Median    595

Total Number of Observations       5 Number of Distinct Observations       5

Number of Missing Observations       0

Manganese

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL  21255

   90% Chebyshev(Mean, Sd) UCL  21880    95% Chebyshev(Mean, Sd) UCL  22858

 97.5% Chebyshev(Mean, Sd) UCL  24216    99% Chebyshev(Mean, Sd) UCL  26884

   95% Hall's Bootstrap UCL  22540    95% Percentile Bootstrap UCL  20940

   95% BCA Bootstrap UCL  20680

   95% CLT UCL  20904    95% Jackknife UCL  21255

   95% Standard Bootstrap UCL  20769    95% Bootstrap-t UCL  21959

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL    704.2

   90% Chebyshev(Mean, Sd) UCL    777.8    95% Chebyshev(Mean, Sd) UCL    893

 97.5% Chebyshev(Mean, Sd) UCL   1053    99% Chebyshev(Mean, Sd) UCL   1367

   95% Hall's Bootstrap UCL    597.1    95% Percentile Bootstrap UCL    628.8

   95% BCA Bootstrap UCL    615.6

   95% CLT UCL    662.9    95% Jackknife UCL    704.2

   95% Standard Bootstrap UCL    650.1    95% Bootstrap-t UCL    640.2

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   1059  97.5% Chebyshev (MVUE) UCL   1286

   99% Chebyshev (MVUE) UCL   1732

Assuming Lognormal Distribution

   95% H-UCL   1172    90% Chebyshev (MVUE) UCL    894.9

Maximum of Logged Data       6.488 SD of logged Data       0.51

Lognormal Statistics

Minimum of Logged Data       5.278 Mean of logged Data       6.177

5% Lilliefors Critical Value       0.396 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.762 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.373 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.695 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    884    95% Adjusted Gamma UCL (use when n<50)   1136

Adjusted Level of Significance     0.0086 Adjusted Chi Square Value      12.01

MLE Mean (bias corrected)    523.4 MLE Sd (bias corrected)    324.1

Approximate Chi Square Value (0.05)      15.44

Theta hat (MLE)      84.59 Theta star (bias corrected MLE)    200.7

nu hat (MLE)      61.87 nu star (bias corrected)      26.08

Gamma Statistics

k hat (MLE)       6.187 k star (bias corrected MLE)       2.608
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From File   ProUCL Input Files_f.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   8/13/2014 3:51:19 PM

Number of Missing Observations       0

Minimum      0.016 Mean       0.121

General Statistics

Total Number of Observations       5 Number of Distinct Observations       5

Number of Bootstrap Operations   2000

Value (benzo[a]pyrene)

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       1.185 Skewness       0.988

Maximum       0.33 Median      0.027

SD       0.143 Std. Error of Mean      0.0639

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.344 Lilliefors GOF Test

5% Lilliefors Critical Value       0.396 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.793 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.762 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.697 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.347 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.591 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       0.257    95% Adjusted-CLT UCL (Chen-1995)       0.256

   95% Modified-t UCL (Johnson-1978)       0.262

Theta hat (MLE)       0.152 Theta star (bias corrected MLE)       0.268

nu hat (MLE)       7.919 nu star (bias corrected)       4.501

Gamma Statistics

k hat (MLE)       0.792 k star (bias corrected MLE)       0.45

5% K-S Critical Value       0.366 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Adjusted Level of Significance     0.0086 Adjusted Chi Square Value       0.407

MLE Mean (bias corrected)       0.121 MLE Sd (bias corrected)       0.18

Approximate Chi Square Value (0.05)       0.929

FORMER FWEC FACILITY - EXPENDED WASTE AREA - ALL SOIL
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Lognormal GOF Test

Shapiro Wilk Test Statistic       0.826 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.584    95% Adjusted Gamma UCL (use when n<50)       1.332

Maximum of Logged Data     -1.109 SD of logged Data       1.419

Lognormal Statistics

Minimum of Logged Data     -4.135 Mean of logged Data     -2.866

5% Lilliefors Critical Value       0.396 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.762 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.301 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       0.412  97.5% Chebyshev (MVUE) UCL       0.539

   99% Chebyshev (MVUE) UCL       0.79

Assuming Lognormal Distribution

   95% H-UCL      18.79    90% Chebyshev (MVUE) UCL       0.32

   90% Chebyshev(Mean, Sd) UCL       0.312    95% Chebyshev(Mean, Sd) UCL       0.399

 97.5% Chebyshev(Mean, Sd) UCL       0.52    99% Chebyshev(Mean, Sd) UCL       0.756

   95% Hall's Bootstrap UCL       1.777    95% Percentile Bootstrap UCL       0.219

   95% BCA Bootstrap UCL       0.243

   95% CLT UCL       0.226    95% Jackknife UCL       0.257

   95% Standard Bootstrap UCL       0.215    95% Bootstrap-t UCL       3.027

Value (benzo[a]anthracene)

General Statistics

Total Number of Observations       5 Number of Distinct Observations       4

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL       0.257

Variance Detects      0.0241 Percent Non-Detects      40%

Mean Detects       0.197 SD Detects       0.155

Minimum Detect      0.032 Minimum Non-Detect     0.0068

Maximum Detect       0.34 Maximum Non-Detect     0.0068

Number of Detects       3 Number of Non-Detects       2

Number of Distinct Detects       3 Number of Distinct Non-Detects       1

Mean of Logged Detects     -2.012 SD of Logged Detects       1.258

Median Detects       0.22 CV Detects       0.787

Skewness Detects     -0.643 Kurtosis Detects     N/A    
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Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

Lilliefors Test Statistic       0.225 Lilliefors GOF Test

5% Lilliefors Critical Value       0.512 Detected Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic       0.984 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Normal at 5% Significance Level

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

   95% KM (z) UCL       0.243    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL       0.344 95% KM Chebyshev UCL       0.445

SD       0.135    95% KM (BCA) UCL     N/A    

95% KM (t) UCL       0.279 95% KM (Percentile Bootstrap) UCL     N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.121 Standard Error of Mean      0.0742

Theta hat (MLE)       0.138 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)       8.579 nu star (bias corrected)     N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)       1.43 k star (bias corrected MLE)     N/A    

97.5% KM Chebyshev UCL       0.585 99% KM Chebyshev UCL       0.859

Adjusted Level of Significance (β)     0.0086

Approximate Chi Square Value (7.99, α)       2.731 Adjusted Chi Square Value (7.99, β)       1.578

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.799 nu hat (KM)       7.993

MLE Mean (bias corrected)     N/A    MLE Sd (bias corrected)     N/A    

Lilliefors Test Statistic       0.32 Lilliefors GOF Test

5% Lilliefors Critical Value       0.512 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.883 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)       0.354    95% Gamma Adjusted KM-UCL (use when n<50)       0.613

   95% BCA Bootstrap UCL       0.248    95% Bootstrap t UCL       1.193

SD in Original Scale       0.152 SD in Log Scale       2.202

   95% t UCL (assumes normality of ROS data)       0.265    95% Percentile Bootstrap UCL       0.224

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.12 Mean in Log Scale     -3.449
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   95% H-UCL (Log ROS)  30604

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.12 Mean in Log Scale     -3.481

KM SD (logged)       1.662    95% Critical H Value (KM-Log)       7.852

KM Standard Error of Mean (logged)       0.91

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -3.203    95% H-UCL (KM -Log)    110.4

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL       0.279 95% KM (Percentile Bootstrap) UCL     N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.153 SD in Log Scale       2.199

   95% t UCL (Assumes normality)       0.265    95% H-Stat UCL  28533

Number of Missing Observations       0

Minimum      0.031 Mean       0.195

General Statistics

Total Number of Observations       5 Number of Distinct Observations       5

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Value (benzo[b]fluoranthene)

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       1.113 Skewness       0.725

Maximum       0.48 Median      0.046

SD       0.217 Std. Error of Mean      0.0972

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.354 Lilliefors GOF Test

5% Lilliefors Critical Value       0.396 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.767 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.762 Data appear Normal at 5% Significance Level

   95% Student's-t UCL       0.402    95% Adjusted-CLT UCL (Chen-1995)       0.389
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5% A-D Critical Value       0.695 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.362 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.687 Anderson-Darling Gamma GOF Test

   95% Modified-t UCL (Johnson-1978)       0.408

Theta hat (MLE)       0.222 Theta star (bias corrected MLE)       0.402

nu hat (MLE)       8.802 nu star (bias corrected)       4.854

Gamma Statistics

k hat (MLE)       0.88 k star (bias corrected MLE)       0.485

5% K-S Critical Value       0.365 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.873    95% Adjusted Gamma UCL (use when n<50)       1.911

Adjusted Level of Significance     0.0086 Adjusted Chi Square Value       0.496

MLE Mean (bias corrected)       0.195 MLE Sd (bias corrected)       0.28

Approximate Chi Square Value (0.05)       1.085

Lognormal Statistics

Minimum of Logged Data     -3.474 Mean of logged Data     -2.3

5% Lilliefors Critical Value       0.396 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.762 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.321 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.791 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       0.647  97.5% Chebyshev (MVUE) UCL       0.845

   99% Chebyshev (MVUE) UCL       1.233

Assuming Lognormal Distribution

   95% H-UCL      16.98    90% Chebyshev (MVUE) UCL       0.505

Maximum of Logged Data     -0.734 SD of logged Data       1.333

   95% Hall's Bootstrap UCL       5.676    95% Percentile Bootstrap UCL       0.352

   95% BCA Bootstrap UCL       0.353

   95% CLT UCL       0.355    95% Jackknife UCL       0.402

   95% Standard Bootstrap UCL       0.339    95% Bootstrap-t UCL       5.32

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL       0.402

   90% Chebyshev(Mean, Sd) UCL       0.487    95% Chebyshev(Mean, Sd) UCL       0.619

 97.5% Chebyshev(Mean, Sd) UCL       0.802    99% Chebyshev(Mean, Sd) UCL       1.162
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Value (cobalt)

General Statistics

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

SD      10.73 Std. Error of Mean       4.799

Coefficient of Variation       0.451 Skewness       0.464

Minimum      13.8 Mean      23.78

Maximum      37.3 Median      20.5

Total Number of Observations       5 Number of Distinct Observations       5

Number of Missing Observations       0

5% Lilliefors Critical Value       0.396 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.762 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.22 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.871 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test

A-D Test Statistic       0.41 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.68 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      34.18

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      34.01    95% Adjusted-CLT UCL (Chen-1995)      32.74

Theta hat (MLE)       3.849 Theta star (bias corrected MLE)       9.13

nu hat (MLE)      61.78 nu star (bias corrected)      26.04

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       6.178 k star (bias corrected MLE)       2.604

K-S Test Statistic       0.241 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.358 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      40.18    95% Adjusted Gamma UCL (use when n<50)      51.66

Adjusted Level of Significance     0.0086 Adjusted Chi Square Value      11.99

MLE Mean (bias corrected)      23.78 MLE Sd (bias corrected)      14.74

Approximate Chi Square Value (0.05)      15.41

5% Shapiro Wilk Critical Value       0.762 Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.882 Shapiro Wilk Lognormal GOF Test
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Lognormal Statistics

Minimum of Logged Data       2.625 Mean of logged Data       3.086

5% Lilliefors Critical Value       0.396 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.216 Lilliefors Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      44.76  97.5% Chebyshev (MVUE) UCL      53.84

   99% Chebyshev (MVUE) UCL      71.69

Assuming Lognormal Distribution

   95% H-UCL      46.18    90% Chebyshev (MVUE) UCL      38.21

Maximum of Logged Data       3.619 SD of logged Data       0.457

   95% Hall's Bootstrap UCL      42.69    95% Percentile Bootstrap UCL      30.94

   95% BCA Bootstrap UCL      31.7

   95% CLT UCL      31.67    95% Jackknife UCL      34.01

   95% Standard Bootstrap UCL      30.9    95% Bootstrap-t UCL      45.4

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Value (copper)

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL      34.01

   90% Chebyshev(Mean, Sd) UCL      38.18    95% Chebyshev(Mean, Sd) UCL      44.7

 97.5% Chebyshev(Mean, Sd) UCL      53.75    99% Chebyshev(Mean, Sd) UCL      71.53

SD    136 Std. Error of Mean      60.84

Coefficient of Variation       0.689 Skewness       0.358

Minimum      47.8 Mean    197.6

Maximum    358 Median    135

Total Number of Observations       5 Number of Distinct Observations       5

Number of Missing Observations       0

5% Shapiro Wilk Critical Value       0.762 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.277 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.879 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0
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5% Lilliefors Critical Value       0.396 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.35 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.684 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    328.9

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    327.3    95% Adjusted-CLT UCL (Chen-1995)    308

Theta hat (MLE)      87.64 Theta star (bias corrected MLE)    190.9

nu hat (MLE)      22.54 nu star (bias corrected)      10.35

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.254 k star (bias corrected MLE)       1.035

K-S Test Statistic       0.248 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.36 Detected data appear Gamma Distributed at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.915 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    491.3    95% Adjusted Gamma UCL (use when n<50)    776.3

Adjusted Level of Significance     0.0086 Adjusted Chi Square Value       2.634

MLE Mean (bias corrected)    197.6 MLE Sd (bias corrected)    194.2

Approximate Chi Square Value (0.05)       4.162

Maximum of Logged Data       5.881 SD of logged Data       0.823

Lognormal Statistics

Minimum of Logged Data       3.867 Mean of logged Data       5.048

5% Lilliefors Critical Value       0.396 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.762 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.214 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    517.1  97.5% Chebyshev (MVUE) UCL    653.5

   99% Chebyshev (MVUE) UCL    921.5

Assuming Lognormal Distribution

   95% H-UCL   1208    90% Chebyshev (MVUE) UCL    418.9

   90% Chebyshev(Mean, Sd) UCL    380.1    95% Chebyshev(Mean, Sd) UCL    462.8

 97.5% Chebyshev(Mean, Sd) UCL    577.5    99% Chebyshev(Mean, Sd) UCL    802.9

   95% Hall's Bootstrap UCL   1983    95% Percentile Bootstrap UCL    297.6

   95% BCA Bootstrap UCL    293.6

   95% CLT UCL    297.6    95% Jackknife UCL    327.3

   95% Standard Bootstrap UCL    286.1    95% Bootstrap-t UCL    519.7
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Value (dibenz(a,h)anthracene)

General Statistics

Total Number of Observations       5 Number of Distinct Observations       4

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL    327.3

Variance Detects 2.0000E-4 Percent Non-Detects      60%

Mean Detects      0.044 SD Detects      0.0141

Minimum Detect      0.034 Minimum Non-Detect     0.0044

Maximum Detect      0.054 Maximum Non-Detect     0.0047

Number of Detects       2 Number of Non-Detects       3

Number of Distinct Detects       2 Number of Distinct Non-Detects       2

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

Mean of Logged Detects     -3.15 SD of Logged Detects       0.327

Median Detects      0.044 CV Detects       0.321

Skewness Detects     N/A    Kurtosis Detects     N/A    

SD      0.0204    95% KM (BCA) UCL     N/A    

95% KM (t) UCL      0.0478 95% KM (Percentile Bootstrap) UCL     N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.0202 Standard Error of Mean      0.0129

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      19.02 k star (bias corrected MLE)     N/A    

97.5% KM Chebyshev UCL       0.101 99% KM Chebyshev UCL       0.149

   95% KM (z) UCL      0.0415    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL      0.059 95% KM Chebyshev UCL      0.0765

MLE Mean (bias corrected)     N/A    MLE Sd (bias corrected)     N/A    

Theta hat (MLE)     0.00231 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)      76.08 nu star (bias corrected)     N/A    
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Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.984 nu hat (KM)       9.839

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0245 Mean in Log Scale     -3.95

   95% Gamma Approximate KM-UCL (use when n>=50)      0.0518    95% Gamma Adjusted KM-UCL (use when n<50)      0.0833

Adjusted Level of Significance (β)     0.0086

Approximate Chi Square Value (9.84, α)       3.841 Adjusted Chi Square Value (9.84, β)       2.392

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.019 Mean in Log Scale     -4.918

   95% BCA Bootstrap UCL      0.0383    95% Bootstrap t UCL       0.113

   95% H-UCL (Log ROS)       0.12

SD in Original Scale      0.0192 SD in Log Scale       0.774

   95% t UCL (assumes normality of ROS data)      0.0429    95% Percentile Bootstrap UCL      0.0375

Suggested UCL to Use

95% KM (t) UCL      0.0478 95% KM (% Bootstrap) UCL     N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      0.0239 SD in Log Scale       1.623

   95% t UCL (Assumes normality)      0.0418    95% H-Stat UCL      13.8

Total Number of Observations       5 Number of Distinct Observations       5

Number of Detects       4 Number of Non-Detects       1

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Value (indeno[1,2,3-cd]pyrene)

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Mean Detects       0.107 SD Detects       0.104

Median Detects      0.098 CV Detects       0.97

Maximum Detect       0.22 Maximum Non-Detect     0.0059

Variance Detects      0.0108 Percent Non-Detects      20%

Number of Distinct Detects       4 Number of Distinct Non-Detects       1

Minimum Detect      0.012 Minimum Non-Detect     0.0059

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Skewness Detects       0.181 Kurtosis Detects     -4.792

Mean of Logged Detects     -2.84 SD of Logged Detects       1.421
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5% Shapiro Wilk Critical Value       0.748 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.282 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.864 Shapiro Wilk GOF Test

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD      0.09    95% KM (BCA) UCL     N/A    

95% KM (t) UCL       0.186 95% KM (Percentile Bootstrap) UCL     N/A    

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.0868 Standard Error of Mean      0.0465

5% Lilliefors Critical Value       0.443 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.421 Anderson-Darling GOF Test

5% A-D Critical Value       0.667 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.377 99% KM Chebyshev UCL       0.549

   95% KM (z) UCL       0.163    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL       0.226 95% KM Chebyshev UCL       0.289

Theta hat (MLE)       0.112 Theta star (bias corrected MLE)       0.263

nu hat (MLE)       7.674 nu star (bias corrected)       3.252

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.959 k star (bias corrected MLE)       0.406

K-S Test Statistic       0.295 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.403 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (9.30, α)       3.507 Adjusted Chi Square Value (9.30, β)       2.142

   95% Gamma Approximate KM-UCL (use when n>=50)       0.23    95% Gamma Adjusted KM-UCL (use when n<50)       0.377

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.93 nu hat (KM)       9.297

MLE Mean (bias corrected)       0.107 MLE Sd (bias corrected)       0.168

Maximum       0.22 Median      0.026

SD      0.0998 CV       1.139

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      0.0876

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)     0.0086

Approximate Chi Square Value (4.47, α)       0.917 Adjusted Chi Square Value (4.47, β)       0.401

nu hat (MLE)       7.851 nu star (bias corrected)       4.474

MLE Mean (bias corrected)      0.0876 MLE Sd (bias corrected)       0.131

k hat (MLE)       0.785 k star (bias corrected MLE)       0.447

Theta hat (MLE)       0.112 Theta star (bias corrected MLE)       0.196

Lognormal GOF Test on Detected Observations Only

   95% Gamma Approximate UCL (use when n>=50)       0.427    95% Gamma Adjusted UCL (use when n<50)     N/A    
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Lilliefors Test Statistic       0.274 Lilliefors GOF Test

5% Lilliefors Critical Value       0.443 Detected Data appear Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic       0.883 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.748 Detected Data appear Lognormal at 5% Significance Level

   95% BCA Bootstrap UCL       0.158    95% Bootstrap t UCL       0.7

   95% H-UCL (Log ROS)   4266

SD in Original Scale       0.102 SD in Log Scale       2.048

   95% t UCL (assumes normality of ROS data)       0.183    95% Percentile Bootstrap UCL       0.151

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0859 Mean in Log Scale     -3.572

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.0862 Mean in Log Scale     -3.437

KM SD (logged)       1.433    95% Critical H Value (KM-Log)       6.818

KM Standard Error of Mean (logged)       0.74

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -3.298    95% H-UCL (KM -Log)      13.64

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL       0.186 95% KM (Percentile Bootstrap) UCL     N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.101 SD in Log Scale       1.816

   95% t UCL (Assumes normality)       0.183    95% H-Stat UCL    394.2

Number of Missing Observations       0

Minimum      26.5 Mean    115.8

General Statistics

Total Number of Observations       5 Number of Distinct Observations       5

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Value (nickel)

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.678 Skewness       0.417

Maximum    219 Median      85.2

SD      78.55 Std. Error of Mean      35.13
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Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.251 Lilliefors GOF Test

5% Lilliefors Critical Value       0.396 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.936 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.762 Data appear Normal at 5% Significance Level

5% K-S Critical Value       0.36 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.684 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.209 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.259 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    190.7    95% Adjusted-CLT UCL (Chen-1995)    180.6

   95% Modified-t UCL (Johnson-1978)    191.8

MLE Mean (bias corrected)    115.8 MLE Sd (bias corrected)    113.5

Approximate Chi Square Value (0.05)       4.199

Theta hat (MLE)      51.03 Theta star (bias corrected MLE)    111.2

nu hat (MLE)      22.69 nu star (bias corrected)      10.41

Gamma Statistics

k hat (MLE)       2.269 k star (bias corrected MLE)       1.041

5% Shapiro Wilk Critical Value       0.762 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.201 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.939 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    287    95% Adjusted Gamma UCL (use when n<50)    452.7

Adjusted Level of Significance     0.0086 Adjusted Chi Square Value       2.662

Assuming Lognormal Distribution

   95% H-UCL    734.6    90% Chebyshev (MVUE) UCL    248.1

Maximum of Logged Data       5.389 SD of logged Data       0.831

Lognormal Statistics

Minimum of Logged Data       3.277 Mean of logged Data       4.515

5% Lilliefors Critical Value       0.396 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   190.7

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    306.6  97.5% Chebyshev (MVUE) UCL    387.7

   99% Chebyshev (MVUE) UCL    547.1

   95% CLT UCL    173.6    95% Jackknife UCL
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   95% Standard Bootstrap UCL    168.3    95% Bootstrap-t UCL    266.1

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL    190.7

   90% Chebyshev(Mean, Sd) UCL    221.2    95% Chebyshev(Mean, Sd) UCL    268.9

 97.5% Chebyshev(Mean, Sd) UCL    335.2    99% Chebyshev(Mean, Sd) UCL    465.3

   95% Hall's Bootstrap UCL    892.2    95% Percentile Bootstrap UCL    171.5

   95% BCA Bootstrap UCL    171.5
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Adjusted Level of Significance     0.0086 Adjusted Chi Square Value      37.19

MLE Mean (bias corrected)       6.58 MLE Sd (bias corrected)       2.682

Approximate Chi Square Value (0.05)      43.35

Theta hat (MLE)       0.447 Theta star (bias corrected MLE)       1.093

nu hat (MLE)    147.2 nu star (bias corrected)      60.2

Gamma Statistics

k hat (MLE)      14.72 k star (bias corrected MLE)       6.02

5% K-S Critical Value       0.357 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.679 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.277 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.485 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       8.404    95% Adjusted-CLT UCL (Chen-1995)       8.097

   95% Modified-t UCL (Johnson-1978)       8.422

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.277 Lilliefors GOF Test

5% Lilliefors Critical Value       0.396 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.844 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.762 Data appear Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.291 Skewness       0.268

Maximum       8.6 Median       5.7

SD       1.914 Std. Error of Mean       0.856

Number of Missing Observations       0

Minimum       4.4 Mean       6.58

General Statistics

Total Number of Observations       5 Number of Distinct Observations       4

Number of Bootstrap Operations   2000

Arsenic

From File   ExWaste Input.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   6/6/2016 10:19:35 AM
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Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

SD   5915 Std. Error of Mean   2645

Coefficient of Variation       0.262 Skewness     -1.158

Minimum  13300 Mean  22540

Maximum  28100 Median  25400

Total Number of Observations       5 Number of Distinct Observations       5

Number of Missing Observations       0

Iron

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL       8.404

   90% Chebyshev(Mean, Sd) UCL       9.147    95% Chebyshev(Mean, Sd) UCL      10.31

 97.5% Chebyshev(Mean, Sd) UCL      11.92    99% Chebyshev(Mean, Sd) UCL      15.1

   95% Hall's Bootstrap UCL     N/A       95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL       7.988    95% Jackknife UCL       8.404

   95% Standard Bootstrap UCL     N/A       95% Bootstrap-t UCL     N/A    

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      10.34  97.5% Chebyshev (MVUE) UCL      11.97

   99% Chebyshev (MVUE) UCL      15.17

Assuming Lognormal Distribution

   95% H-UCL       9.433    90% Chebyshev (MVUE) UCL       9.169

Maximum of Logged Data       2.152 SD of logged Data       0.294

Lognormal Statistics

Minimum of Logged Data       1.482 Mean of logged Data       1.85

5% Lilliefors Critical Value       0.396 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.762 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.248 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.871 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       9.136    95% Adjusted Gamma UCL (use when n<50)      10.65
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Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  35879  97.5% Chebyshev (MVUE) UCL  41621

   99% Chebyshev (MVUE) UCL  52899

Assuming Lognormal Distribution

   95% H-UCL  32823    90% Chebyshev (MVUE) UCL  31742

Maximum of Logged Data      10.24 SD of logged Data       0.302

Lognormal Statistics

Minimum of Logged Data       9.496 Mean of logged Data       9.99

5% Lilliefors Critical Value       0.396 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.762 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.293 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.845 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  31111    95% Adjusted Gamma UCL (use when n<50)  36160

Adjusted Level of Significance     0.0086 Adjusted Chi Square Value      38.79

MLE Mean (bias corrected)  22540 MLE Sd (bias corrected)   9035

Approximate Chi Square Value (0.05)      45.09

Theta hat (MLE)   1480 Theta star (bias corrected MLE)   3622

nu hat (MLE)    152.2 nu star (bias corrected)      62.23

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      15.22 k star (bias corrected MLE)       6.223

K-S Test Statistic       0.312 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.357 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.47 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.679 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)  27951

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  28179    95% Adjusted-CLT UCL (Chen-1995)  25428

5% Lilliefors Critical Value       0.396 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.762 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.286 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.891 Shapiro Wilk GOF Test

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0
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K-S Test Statistic       0.288 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.407 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.681 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    877.7

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    858.7    95% Adjusted-CLT UCL (Chen-1995)    911.5

5% Lilliefors Critical Value       0.396 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.762 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.338 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.807 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD    316 Std. Error of Mean    141.3

Coefficient of Variation       0.567 Skewness       1.802

Minimum    300 Mean    557.4

Maximum   1100 Median    482

Total Number of Observations       5 Number of Distinct Observations       5

Number of Missing Observations       0

Manganese

General Statistics

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL  28179

   90% Chebyshev(Mean, Sd) UCL  30475    95% Chebyshev(Mean, Sd) UCL  34070

 97.5% Chebyshev(Mean, Sd) UCL  39059    99% Chebyshev(Mean, Sd) UCL  48858

   95% Hall's Bootstrap UCL  25494    95% Percentile Bootstrap UCL  26060

   95% BCA Bootstrap UCL  25500

   95% CLT UCL  26891    95% Jackknife UCL  28179

   95% Standard Bootstrap UCL  26471    95% Bootstrap-t UCL  26954
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL    858.7

   90% Chebyshev(Mean, Sd) UCL    981.4    95% Chebyshev(Mean, Sd) UCL   1173

 97.5% Chebyshev(Mean, Sd) UCL   1440    99% Chebyshev(Mean, Sd) UCL   1964

   95% Hall's Bootstrap UCL   1852    95% Percentile Bootstrap UCL    795.6

   95% BCA Bootstrap UCL    832

   95% CLT UCL    789.9    95% Jackknife UCL    858.7

   95% Standard Bootstrap UCL    768.8    95% Bootstrap-t UCL   1293

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   1075  97.5% Chebyshev (MVUE) UCL   1301

   99% Chebyshev (MVUE) UCL   1746

Assuming Lognormal Distribution

   95% H-UCL   1158    90% Chebyshev (MVUE) UCL    911.5

Maximum of Logged Data       7.003 SD of logged Data       0.491

Lognormal Statistics

Minimum of Logged Data       5.704 Mean of logged Data       6.217

5% Lilliefors Critical Value       0.396 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.762 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.26 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.923 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   1012    95% Adjusted Gamma UCL (use when n<50)   1350

Adjusted Level of Significance     0.0086 Adjusted Chi Square Value       8.61

MLE Mean (bias corrected)    557.4 MLE Sd (bias corrected)    385.9

Approximate Chi Square Value (0.05)      11.49

Theta hat (MLE)    114.2 Theta star (bias corrected MLE)    267.2

nu hat (MLE)      48.82 nu star (bias corrected)      20.86

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       4.882 k star (bias corrected MLE)       2.086

5% K-S Critical Value       0.358 Detected data appear Gamma Distributed at 5% Significance Level
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FORMER FWEC FACILITY - SHOT BLAST AREA - ALL SOIL

MLE Mean (bias corrected)       0.4 MLE Sd (bias corrected)       0.551

Theta hat (MLE)       0.587 Theta star (bias corrected MLE)       0.757

nu hat (MLE)      12.28 nu star (bias corrected)       9.518

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.682 k star (bias corrected MLE)       0.529

K-S Test Statistic       0.178 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.291 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.293 Anderson-Darling GOF Test

5% A-D Critical Value       0.757 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       1.412 99% KM Chebyshev UCL       2.036

   95% KM (z) UCL       0.638    95% KM Bootstrap t UCL       1.07

90% KM Chebyshev UCL       0.866 95% KM Chebyshev UCL       1.095

SD       0.502    95% KM (BCA) UCL       0.638

   95% KM (t) UCL       0.669    95% KM (Percentile Bootstrap) UCL       0.66

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.361 Standard Error of Mean       0.168

Lilliefors Test Statistic       0.296 Lilliefors GOF Test

5% Lilliefors Critical Value       0.295 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.737 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.829 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects     -1.805 SD of Logged Detects       1.521

Median Detects       0.21 CV Detects       1.362

Skewness Detects       2.026 Kurtosis Detects       4.3

Variance Detects       0.297 Percent Non-Detects      10%

Mean Detects       0.4 SD Detects       0.545

Minimum Detect      0.019 Minimum Non-Detect     0.0046

Maximum Detect       1.7 Maximum Non-Detect     0.0046

From File   ProUCL Input Files_g.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   8/13/2014 3:52:15 PM

Number of Detects       9 Number of Non-Detects       1

Number of Distinct Detects       9 Number of Distinct Non-Detects       1

General Statistics

Total Number of Observations      10 Number of Distinct Observations      10

Number of Bootstrap Operations   2000

Value (benzo[a]pyrene)
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Suggested UCL to Use

95% KM (Chebyshev) UCL       1.095 95% GROS Adjusted Gamma UCL       1.135

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale       0.529 SD in Log Scale       1.97

   95% t UCL (Assumes normality)       0.667    95% H-Stat UCL      24.65

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.361 Mean in Log Scale     -2.232

KM SD (logged)       1.733    95% Critical H Value (KM-Log)       4.755

KM Standard Error of Mean (logged)       0.581

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -2.162    95% H-UCL (KM -Log)       8.053

   95% BCA Bootstrap UCL       0.756    95% Bootstrap t UCL       1.104

   95% H-UCL (Log ROS)      15.14

SD in Original Scale       0.529 SD in Log Scale       1.867

   95% t UCL (assumes normality of ROS data)       0.667    95% Percentile Bootstrap UCL       0.643

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.361 Mean in Log Scale     -2.182

Lilliefors Test Statistic       0.161 Lilliefors GOF Test

5% Lilliefors Critical Value       0.295 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.829 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)       0.946 95% Gamma Adjusted UCL (use when n<50)       1.135

Adjusted Level of Significance (β)      0.0267

Approximate Chi Square Value (9.48, α)       3.619 Adjusted Chi Square Value (9.48, β)       3.017

nu hat (MLE)      11.64 nu star (bias corrected)       9.48

MLE Mean (bias corrected)       0.361 MLE Sd (bias corrected)       0.525

k hat (MLE)       0.582 k star (bias corrected MLE)       0.474

Theta hat (MLE)       0.621 Theta star (bias corrected MLE)       0.762

Maximum       1.7 Median       0.16

SD       0.529 CV       1.464

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.361

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (10.33, α)       4.147 Adjusted Chi Square Value (10.33, β)       3.493

95% Gamma Approximate KM-UCL (use when n>=50)       0.898 95% Gamma Adjusted KM-UCL (use when n<50)       1.067

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.516 nu hat (KM)      10.33
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Approximate Chi Square Value (9.93, α)       3.9 Adjusted Chi Square Value (9.93, β)       3.27

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.497 nu hat (KM)       9.933

MLE Mean (bias corrected)       0.569 MLE Sd (bias corrected)       0.713

Theta hat (MLE)       0.6 Theta star (bias corrected MLE)       0.894

nu hat (MLE)      13.27 nu star (bias corrected)       8.915

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.948 k star (bias corrected MLE)       0.637

K-S Test Statistic       0.228 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.32 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.253 Anderson-Darling GOF Test

5% A-D Critical Value       0.729 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       1.612 99% KM Chebyshev UCL       2.331

   95% KM (z) UCL       0.719    95% KM Bootstrap t UCL       1.111

90% KM Chebyshev UCL       0.982 95% KM Chebyshev UCL       1.246

SD       0.568    95% KM (BCA) UCL       0.763

95% KM (t) UCL       0.756 95% KM (Percentile Bootstrap) UCL       0.736

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.4 Standard Error of Mean       0.194

Lilliefors Test Statistic       0.269 Lilliefors GOF Test

5% Lilliefors Critical Value       0.335 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.799 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.803 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects     -1.177 SD of Logged Detects       1.274

Median Detects       0.23 CV Detects       1.149

Skewness Detects       1.717 Kurtosis Detects       3.007

Variance Detects       0.427 Percent Non-Detects      30%

Mean Detects       0.569 SD Detects       0.654

Minimum Detect      0.043 Minimum Non-Detect     0.0068

Maximum Detect       1.9 Maximum Non-Detect     0.0069

Number of Detects       7 Number of Non-Detects       3

Number of Distinct Detects       7 Number of Distinct Non-Detects       2

Value (benzo[a]anthracene)

General Statistics

Total Number of Observations      10 Number of Distinct Observations       9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL       1.067
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

Suggested UCL to Use

95% KM (t) UCL       0.756 95% KM (Percentile Bootstrap) UCL       0.736

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.6 SD in Log Scale       2.411

   95% t UCL (Assumes normality)       0.747    95% H-Stat UCL    250.2

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.399 Mean in Log Scale     -2.528

KM SD (logged)       2.007    95% Critical H Value (KM-Log)       5.414

KM Standard Error of Mean (logged)       0.686

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -2.321    95% H-UCL (KM -Log)      27.54

   95% BCA Bootstrap UCL       0.824    95% Bootstrap t UCL       1.153

   95% H-UCL (Log ROS)      18.15

SD in Original Scale       0.597 SD in Log Scale       1.896

   95% t UCL (assumes normality of ROS data)       0.749    95% Percentile Bootstrap UCL       0.722

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.402 Mean in Log Scale     -2.151

Lilliefors Test Statistic       0.162 Lilliefors GOF Test

5% Lilliefors Critical Value       0.335 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.978 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.803 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       1.151    95% Gamma Adjusted UCL (use when n<50)       1.407

Adjusted Level of Significance (β)      0.0267

Approximate Chi Square Value (8.23, α)       2.869 Adjusted Chi Square Value (8.23, β)       2.348

nu hat (MLE)       9.853 nu star (bias corrected)       8.23

MLE Mean (bias corrected)       0.401 MLE Sd (bias corrected)       0.626

k hat (MLE)       0.493 k star (bias corrected MLE)       0.412

Theta hat (MLE)       0.815 Theta star (bias corrected MLE)       0.975

Maximum       1.9 Median       0.165

SD       0.598 CV       1.49

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.401

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

   95% Gamma Approximate KM-UCL (use when n>=50)       1.02    95% Gamma Adjusted KM-UCL (use when n<50)       1.216
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Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Approximate Chi Square Value (10.96, α)       4.552 Adjusted Chi Square Value (10.96, β)       3.86

   95% Gamma Approximate KM-UCL (use when n>=50)       1.041    95% Gamma Adjusted KM-UCL (use when n<50)       1.228

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.548 nu hat (KM)      10.96

MLE Mean (bias corrected)       0.48 MLE Sd (bias corrected)       0.634

Theta hat (MLE)       0.643 Theta star (bias corrected MLE)       0.839

nu hat (MLE)      13.43 nu star (bias corrected)      10.29

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.746 k star (bias corrected MLE)       0.572

K-S Test Statistic       0.174 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.289 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.299 Anderson-Darling GOF Test

5% A-D Critical Value       0.752 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       1.655 99% KM Chebyshev UCL       2.381

   95% KM (z) UCL       0.754    95% KM Bootstrap t UCL       1.207

90% KM Chebyshev UCL       1.02 95% KM Chebyshev UCL       1.286

SD       0.584    95% KM (BCA) UCL       0.759

95% KM (t) UCL       0.791 95% KM (Percentile Bootstrap) UCL       0.755

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.432 Standard Error of Mean       0.196

Lilliefors Test Statistic       0.272 Lilliefors GOF Test

5% Lilliefors Critical Value       0.295 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.74 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.829 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects     -1.537 SD of Logged Detects       1.431

Median Detects       0.26 CV Detects       1.32

Skewness Detects       2.064 Kurtosis Detects       4.568

Variance Detects       0.401 Percent Non-Detects      10%

Mean Detects       0.48 SD Detects       0.633

Minimum Detect      0.033 Minimum Non-Detect     0.0055

Maximum Detect       2 Maximum Non-Detect     0.0055

Number of Detects       9 Number of Non-Detects       1

Number of Distinct Detects       9 Number of Distinct Non-Detects       1

Value (benzo[b]fluoranthene)

General Statistics

Total Number of Observations      10 Number of Distinct Observations      10

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL       0.791 95% KM (Percentile Bootstrap) UCL       0.755

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.616 SD in Log Scale       1.929

   95% t UCL (Assumes normality)       0.789    95% H-Stat UCL      25.68

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.432 Mean in Log Scale     -1.973

KM SD (logged)       1.688    95% Critical H Value (KM-Log)       4.646

KM Standard Error of Mean (logged)       0.566

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.904    95% H-UCL (KM -Log)       8.447

   95% BCA Bootstrap UCL       0.883    95% Bootstrap t UCL       1.272

   95% H-UCL (Log ROS)      11.62

SD in Original Scale       0.615 SD in Log Scale       1.753

   95% t UCL (assumes normality of ROS data)       0.789    95% Percentile Bootstrap UCL       0.741

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.432 Mean in Log Scale     -1.891

Lilliefors Test Statistic       0.176 Lilliefors GOF Test

5% Lilliefors Critical Value       0.295 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.945 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.829 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       1.104    95% Gamma Adjusted UCL (use when n<50)       1.317

Adjusted Level of Significance (β)      0.0267

Approximate Chi Square Value (9.90, α)       3.881 Adjusted Chi Square Value (9.90, β)       3.253

nu hat (MLE)      12.24 nu star (bias corrected)       9.903

MLE Mean (bias corrected)       0.433 MLE Sd (bias corrected)       0.615

k hat (MLE)       0.612 k star (bias corrected MLE)       0.495

Theta hat (MLE)       0.707 Theta star (bias corrected MLE)       0.874

Maximum       2 Median       0.21

SD       0.615 CV       1.421

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.433

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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Assuming Lognormal Distribution

Maximum of Logged Data       3.752 SD of logged Data       0.691

Lognormal Statistics

Minimum of Logged Data       1.548 Mean of logged Data       2.309

5% Lilliefors Critical Value       0.28 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.287 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.825 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      21.28    95% Adjusted Gamma UCL (use when n<50)      23.24

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value      16.89

MLE Mean (bias corrected)      13.11 MLE Sd (bias corrected)      10.72

Approximate Chi Square Value (0.05)      18.44

Theta hat (MLE)       6.418 Theta star (bias corrected MLE)       8.76

nu hat (MLE)      40.85 nu star (bias corrected)      29.93

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.043 k star (bias corrected MLE)       1.496

K-S Test Statistic       0.337 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.27 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.168 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.735 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      20.62

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      20.2    95% Adjusted-CLT UCL (Chen-1995)      22.15

5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.391 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.662 Shapiro Wilk GOF Test

SD      12.24 Std. Error of Mean       3.87

Coefficient of Variation       0.934 Skewness       2.049

Minimum       4.7 Mean      13.11

Maximum      42.6 Median       8.05

Total Number of Observations      10 Number of Distinct Observations      10

Number of Missing Observations       0

Value (cobalt)

General Statistics



365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

A B C D E F G H I J K L

Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.324 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.276 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.889 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.755 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    195.4

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    190.1    95% Adjusted-CLT UCL (Chen-1995)    214.9

5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.413 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.636 Shapiro Wilk GOF Test

SD    150.8 Std. Error of Mean      47.69

Coefficient of Variation       1.468 Skewness       2.095

Minimum       9.6 Mean    102.7

Maximum    469 Median      43.95

Total Number of Observations      10 Number of Distinct Observations      10

Number of Missing Observations       0

Value (copper)

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL      29.98

   90% Chebyshev(Mean, Sd) UCL      24.72    95% Chebyshev(Mean, Sd) UCL      29.98

 97.5% Chebyshev(Mean, Sd) UCL      37.28    99% Chebyshev(Mean, Sd) UCL      51.62

   95% Hall's Bootstrap UCL      63.15    95% Percentile Bootstrap UCL      20.14

   95% BCA Bootstrap UCL      22.03

   95% CLT UCL      19.48    95% Jackknife UCL      20.2

   95% Standard Bootstrap UCL      19.28    95% Bootstrap-t UCL      54.57

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      24.61  97.5% Chebyshev (MVUE) UCL      29.88

   99% Chebyshev (MVUE) UCL      40.24

   95% H-UCL      22.8    90% Chebyshev (MVUE) UCL      20.81
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Number of Detects       6 Number of Non-Detects       4

Value (dibenz(a,h)anthracene)

General Statistics

Total Number of Observations      10 Number of Distinct Observations       9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL    310.6

   90% Chebyshev(Mean, Sd) UCL    245.8    95% Chebyshev(Mean, Sd) UCL    310.6

 97.5% Chebyshev(Mean, Sd) UCL    400.6    99% Chebyshev(Mean, Sd) UCL    577.2

   95% Hall's Bootstrap UCL    800.9    95% Percentile Bootstrap UCL    188

   95% BCA Bootstrap UCL    214

   95% CLT UCL    181.2    95% Jackknife UCL    190.1

   95% Standard Bootstrap UCL    178.9    95% Bootstrap-t UCL    722.2

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    252  97.5% Chebyshev (MVUE) UCL    321.5

   99% Chebyshev (MVUE) UCL    458

Assuming Lognormal Distribution

   95% H-UCL    424.5    90% Chebyshev (MVUE) UCL    201.9

Maximum of Logged Data       6.151 SD of logged Data       1.208

Lognormal Statistics

Minimum of Logged Data       2.262 Mean of logged Data       3.892

5% Lilliefors Critical Value       0.28 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.236 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.914 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    230.5    95% Adjusted Gamma UCL (use when n<50)    267.9

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value       4.815

MLE Mean (bias corrected)    102.7 MLE Sd (bias corrected)    129.6

Approximate Chi Square Value (0.05)       5.598

Theta hat (MLE)    128.1 Theta star (bias corrected MLE)    163.6

nu hat (MLE)      16.04 nu star (bias corrected)      12.56

Gamma Statistics

k hat (MLE)       0.802 k star (bias corrected MLE)       0.628
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k hat (MLE)       0.676 k star (bias corrected MLE)       0.54

Theta hat (MLE)       0.111 Theta star (bias corrected MLE)       0.139

Maximum       0.33 Median      0.019

SD       0.108 CV       1.436

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      0.0753

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (9.85, α)       3.848 Adjusted Chi Square Value (9.85, β)       3.223

   95% Gamma Approximate KM-UCL (use when n>=50)       0.187    95% Gamma Adjusted KM-UCL (use when n<50)       0.223

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.492 nu hat (KM)       9.85

MLE Mean (bias corrected)       0.119 MLE Sd (bias corrected)       0.155

Theta hat (MLE)       0.124 Theta star (bias corrected MLE)       0.202

nu hat (MLE)      11.47 nu star (bias corrected)       7.069

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.956 k star (bias corrected MLE)       0.589

K-S Test Statistic       0.235 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.341 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.257 Anderson-Darling GOF Test

5% A-D Critical Value       0.716 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.298 99% KM Chebyshev UCL       0.432

   95% KM (z) UCL       0.132    95% KM Bootstrap t UCL       0.213

90% KM Chebyshev UCL       0.181 95% KM Chebyshev UCL       0.23

SD       0.104    95% KM (BCA) UCL       0.138

95% KM (t) UCL       0.139 95% KM (Percentile Bootstrap) UCL       0.135

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.073 Standard Error of Mean      0.036

Lilliefors Test Statistic       0.251 Lilliefors GOF Test

5% Lilliefors Critical Value       0.362 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.872 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects     -2.737 SD of Logged Detects       1.324

Median Detects      0.0775 CV Detects       1.043

Skewness Detects       1.127 Kurtosis Detects       0.494

Variance Detects      0.0154 Percent Non-Detects      40%

Mean Detects       0.119 SD Detects       0.124

Minimum Detect      0.01 Minimum Non-Detect     0.0043

Maximum Detect       0.33 Maximum Non-Detect     0.0045

Number of Distinct Detects       6 Number of Distinct Non-Detects       3
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Variance Detects       0.143 Percent Non-Detects      20%

Minimum Detect      0.041 Minimum Non-Detect     0.0059

Maximum Detect       1.1 Maximum Non-Detect     0.0059

Number of Detects       8 Number of Non-Detects       2

Number of Distinct Detects       8 Number of Distinct Non-Detects       1

Value (indeno[1,2,3-cd]pyrene)

General Statistics

Total Number of Observations      10 Number of Distinct Observations       9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL       0.139 95% KM (Percentile Bootstrap) UCL       0.135

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.11 SD in Log Scale       2.006

   95% t UCL (Assumes normality)       0.136    95% H-Stat UCL       4.666

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.0722 Mean in Log Scale     -4.09

KM SD (logged)       1.625    95% Critical H Value (KM-Log)       4.499

KM Standard Error of Mean (logged)       0.563

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -3.822    95% H-UCL (KM -Log)       0.938

   95% BCA Bootstrap UCL       0.149    95% Bootstrap t UCL       0.218

   95% H-UCL (Log ROS)       8.092

SD in Original Scale       0.11 SD in Log Scale       2.12

   95% t UCL (assumes normality of ROS data)       0.136    95% Percentile Bootstrap UCL       0.129

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0721 Mean in Log Scale     -4.173

Lilliefors Test Statistic       0.179 Lilliefors GOF Test

5% Lilliefors Critical Value       0.362 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.956 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.183    95% Gamma Adjusted UCL (use when n<50)       0.216

Adjusted Level of Significance (β)      0.0267

Approximate Chi Square Value (10.80, α)       4.448 Adjusted Chi Square Value (10.80, β)       3.766

nu hat (MLE)      13.52 nu star (bias corrected)      10.8

MLE Mean (bias corrected)      0.0753 MLE Sd (bias corrected)       0.102
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Adjusted Level of Significance (β)      0.0267

Approximate Chi Square Value (10.32, α)       4.146 Adjusted Chi Square Value (10.32, β)       3.492

nu hat (MLE)      12.84 nu star (bias corrected)      10.32

MLE Mean (bias corrected)       0.285 MLE Sd (bias corrected)       0.396

k hat (MLE)       0.642 k star (bias corrected MLE)       0.516

Theta hat (MLE)       0.443 Theta star (bias corrected MLE)       0.551

Maximum       1.1 Median       0.136

SD       0.363 CV       1.277

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.285

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (13.50, α)       6.23 Adjusted Chi Square Value (13.50, β)       5.395

   95% Gamma Approximate KM-UCL (use when n>=50)       0.615    95% Gamma Adjusted KM-UCL (use when n<50)       0.71

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.675 nu hat (KM)      13.5

MLE Mean (bias corrected)       0.353 MLE Sd (bias corrected)       0.417

Theta hat (MLE)       0.349 Theta star (bias corrected MLE)       0.493

nu hat (MLE)      16.19 nu star (bias corrected)      11.45

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.012 k star (bias corrected MLE)       0.716

K-S Test Statistic       0.17 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.301 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.258 Anderson-Darling GOF Test

5% A-D Critical Value       0.735 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       1.013 99% KM Chebyshev UCL       1.445

   95% KM (z) UCL       0.476    95% KM Bootstrap t UCL       0.755

90% KM Chebyshev UCL       0.634 95% KM Chebyshev UCL       0.793

SD       0.345    95% KM (BCA) UCL       0.513

95% KM (t) UCL       0.498 95% KM (Percentile Bootstrap) UCL       0.48

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.284 Standard Error of Mean       0.117

Lilliefors Test Statistic       0.233 Lilliefors GOF Test

5% Lilliefors Critical Value       0.313 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.83 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.818 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects     -1.611 SD of Logged Detects       1.205

Median Detects       0.22 CV Detects       1.07

Skewness Detects       1.367 Kurtosis Detects       1.075

Mean Detects       0.353 SD Detects       0.378
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Normal GOF Test

Shapiro Wilk Test Statistic       0.753 Shapiro Wilk GOF Test

SD    132 Std. Error of Mean      41.74

Coefficient of Variation       1.27 Skewness       1.779

Minimum       9.6 Mean    103.9

Maximum    419 Median      30.85

Total Number of Observations      10 Number of Distinct Observations      10

Number of Missing Observations       0

Value (lead)

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL       0.498 95% KM (Percentile Bootstrap) UCL       0.48

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.364 SD in Log Scale       2.071

   95% t UCL (Assumes normality)       0.494    95% H-Stat UCL      34.26

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.283 Mean in Log Scale     -2.454

KM SD (logged)       1.733    95% Critical H Value (KM-Log)       4.753

KM Standard Error of Mean (logged)       0.586

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -2.315    95% H-UCL (KM -Log)       6.894

   95% BCA Bootstrap UCL       0.51    95% Bootstrap t UCL       0.724

   95% H-UCL (Log ROS)       5.5

SD in Original Scale       0.363 SD in Log Scale       1.661

   95% t UCL (assumes normality of ROS data)       0.495    95% Percentile Bootstrap UCL       0.477

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.285 Mean in Log Scale     -2.21

Lilliefors Test Statistic       0.145 Lilliefors GOF Test

5% Lilliefors Critical Value       0.313 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.951 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.818 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.709    95% Gamma Adjusted UCL (use when n<50)       0.841
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   95% Hall's Bootstrap UCL    417.1    95% Percentile Bootstrap UCL    169.8

   95% BCA Bootstrap UCL    192.8

   95% CLT UCL    172.6    95% Jackknife UCL    180.4

   95% Standard Bootstrap UCL    169.2    95% Bootstrap-t UCL    249.1

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    295.2  97.5% Chebyshev (MVUE) UCL    378.9

   99% Chebyshev (MVUE) UCL    543.4

Assuming Lognormal Distribution

   95% H-UCL    596.5    90% Chebyshev (MVUE) UCL    234.9

Maximum of Logged Data       6.038 SD of logged Data       1.306

Lognormal Statistics

Minimum of Logged Data       2.262 Mean of logged Data       3.901

5% Lilliefors Critical Value       0.28 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.206 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.919 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    233.4    95% Adjusted Gamma UCL (use when n<50)    271.4

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value       4.797

MLE Mean (bias corrected)    103.9 MLE Sd (bias corrected)    131.3

Approximate Chi Square Value (0.05)       5.578

Theta hat (MLE)    129.9 Theta star (bias corrected MLE)    165.9

nu hat (MLE)      16 nu star (bias corrected)      12.53

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.8 k star (bias corrected MLE)       0.627

K-S Test Statistic       0.25 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.276 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.574 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.755 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    184.3

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    180.4    95% Adjusted-CLT UCL (Chen-1995)    197.7

5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.293 Lilliefors GOF Test
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Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    152.8    95% Adjusted Gamma UCL (use when n<50)    176.8

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value       5.201

MLE Mean (bias corrected)      69.75 MLE Sd (bias corrected)      85.9

Approximate Chi Square Value (0.05)       6.019

Theta hat (MLE)      82.38 Theta star (bias corrected MLE)    105.8

nu hat (MLE)      16.93 nu star (bias corrected)      13.19

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.847 k star (bias corrected MLE)       0.659

K-S Test Statistic       0.316 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.275 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.956 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.754 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    130.4

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    127.1    95% Adjusted-CLT UCL (Chen-1995)    142

5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.408 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.641 Shapiro Wilk GOF Test

SD      98.99 Std. Error of Mean      31.3

Coefficient of Variation       1.419 Skewness       1.967

Minimum       9.5 Mean      69.75

Maximum    301 Median      30.45

Total Number of Observations      10 Number of Distinct Observations      10

Number of Missing Observations       0

Value (nickel)

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL    271.4

   90% Chebyshev(Mean, Sd) UCL    229.1    95% Chebyshev(Mean, Sd) UCL    285.8

 97.5% Chebyshev(Mean, Sd) UCL    364.6    99% Chebyshev(Mean, Sd) UCL    519.2
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL    206.2

   90% Chebyshev(Mean, Sd) UCL    163.7    95% Chebyshev(Mean, Sd) UCL    206.2

 97.5% Chebyshev(Mean, Sd) UCL    265.2    99% Chebyshev(Mean, Sd) UCL    381.2

   95% Hall's Bootstrap UCL    497.5    95% Percentile Bootstrap UCL    122.6

   95% BCA Bootstrap UCL    135.7

   95% CLT UCL    121.2    95% Jackknife UCL    127.1

   95% Standard Bootstrap UCL    117.4    95% Bootstrap-t UCL    469

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    165.4  97.5% Chebyshev (MVUE) UCL    210.3

   99% Chebyshev (MVUE) UCL    298.5

Assuming Lognormal Distribution

   95% H-UCL    255.5    90% Chebyshev (MVUE) UCL    133.1

Maximum of Logged Data       5.707 SD of logged Data       1.157

Lognormal Statistics

Minimum of Logged Data       2.251 Mean of logged Data       3.549

5% Lilliefors Critical Value       0.28 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.23 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.882 Shapiro Wilk Lognormal GOF Test
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From File   ShotBlast Input.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   6/6/2016 9:44:03 AM

General Statistics

Total Number of Observations      10 Number of Distinct Observations      10

Number of Bootstrap Operations   2000

Aluminum

Maximum   8400 Median   4980

SD   1549 Std. Error of Mean    490

Number of Missing Observations       0

Minimum   3860 Mean   5304

Normal GOF Test

Shapiro Wilk Test Statistic       0.859 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.842 Data appear Normal at 5% Significance Level

Coefficient of Variation       0.292 Skewness       1.023

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.257 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.559 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   6202    95% Adjusted-CLT UCL (Chen-1995)   6279

   95% Modified-t UCL (Johnson-1978)   6229

5% K-S Critical Value       0.266 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.725 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.23 Kolmogrov-Smirnoff Gamma GOF Test

Theta hat (MLE)    367.8 Theta star (bias corrected MLE)    522

nu hat (MLE)    288.4 nu star (bias corrected)    203.2

Gamma Statistics

k hat (MLE)      14.42 k star (bias corrected MLE)      10.16

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value    166.1

MLE Mean (bias corrected)   5304 MLE Sd (bias corrected)   1664

Approximate Chi Square Value (0.05)    171.2

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.889 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   6295    95% Adjusted Gamma UCL (use when n<50)   6488
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5% Lilliefors Critical Value       0.28 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.212 Lilliefors Lognormal GOF Test

Maximum of Logged Data       9.036 SD of logged Data       0.273

Lognormal Statistics

Minimum of Logged Data       8.258 Mean of logged Data       8.541

   95% Chebyshev (MVUE) UCL   7301  97.5% Chebyshev (MVUE) UCL   8169

   99% Chebyshev (MVUE) UCL   9874

Assuming Lognormal Distribution

   95% H-UCL   6349    90% Chebyshev (MVUE) UCL   6676

   95% CLT UCL   6110    95% Jackknife UCL   6202

   95% Standard Bootstrap UCL   6037    95% Bootstrap-t UCL   6551

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL   6774    95% Chebyshev(Mean, Sd) UCL   7440

 97.5% Chebyshev(Mean, Sd) UCL   8364    99% Chebyshev(Mean, Sd) UCL  10179

   95% Hall's Bootstrap UCL   6195    95% Percentile Bootstrap UCL   6093

   95% BCA Bootstrap UCL   6256

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL   6202

Total Number of Observations      10 Number of Distinct Observations       8

Number of Missing Observations       0

Arsenic

General Statistics

SD       1.042 Std. Error of Mean       0.329

Coefficient of Variation       0.172 Skewness       0.783

Minimum       4.5 Mean       6.06

Maximum       8.2 Median       5.7

5% Shapiro Wilk Critical Value       0.842 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.235 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.938 Shapiro Wilk GOF Test

Assuming Normal Distribution

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level
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   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       6.664    95% Adjusted-CLT UCL (Chen-1995)       6.689

Gamma GOF Test

A-D Test Statistic       0.334 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.724 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       6.677

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      39.21 k star (bias corrected MLE)      27.51

K-S Test Statistic       0.228 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.266 Detected data appear Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)       6.06 MLE Sd (bias corrected)       1.155

Approximate Chi Square Value (0.05)    496.8

Theta hat (MLE)       0.155 Theta star (bias corrected MLE)       0.22

nu hat (MLE)    784.1 nu star (bias corrected)    550.2

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       6.711    95% Adjusted Gamma UCL (use when n<50)       6.833

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value    488

5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.214 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

Lognormal Statistics

Minimum of Logged Data       1.504 Mean of logged Data       1.789

5% Lilliefors Critical Value       0.28 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL       6.729    90% Chebyshev (MVUE) UCL       7.024

Maximum of Logged Data       2.104 SD of logged Data       0.168

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       7.461  97.5% Chebyshev (MVUE) UCL       8.068

   99% Chebyshev (MVUE) UCL       9.26

   95% Hall's Bootstrap UCL       6.963    95% Percentile Bootstrap UCL       6.61

   95% BCA Bootstrap UCL       6.63

   95% CLT UCL       6.602    95% Jackknife UCL       6.664

   95% Standard Bootstrap UCL       6.573    95% Bootstrap-t UCL       6.803

Suggested UCL to Use

95% Student's-t UCL       6.664

   90% Chebyshev(Mean, Sd) UCL       7.048    95% Chebyshev(Mean, Sd) UCL       7.496

 97.5% Chebyshev(Mean, Sd) UCL       8.117    99% Chebyshev(Mean, Sd) UCL       9.337
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      3       3

      0

      0.184       0.487

      0.945       0.332

      0.403       0.233

      0.829       1.474

      0.889

      0.767

      0.316

      0.512

      1.167       1.082

      1.2

      2.316     N/A    

      0.21     N/A    

     13.89     N/A    

    N/A        N/A    

    N/A    

    N/A        N/A    

    N/A        N/A    

      0.975

      0.767

      0.239

      0.512

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

Not Enough Data to Perform GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Cr VI

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation
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    -1.693     -0.951

   -0.0566       0.829

   306.1       1.116

      1.404       1.804

      2.59

      0.87       1.167

    N/A        N/A    

    N/A        N/A    

    N/A    

      1.186       1.502

      1.942       2.805

      1.167

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

Total Number of Observations      10 Number of Distinct Observations      10

Number of Missing Observations       0

Iron

General Statistics

SD   6182 Std. Error of Mean   1955

Coefficient of Variation       0.307 Skewness       1.126

Minimum  12000 Mean  20160

Maximum  33400 Median  18650

5% Shapiro Wilk Critical Value       0.842 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.189 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.911 Shapiro Wilk GOF Test

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level



261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

A B C D E F G H I J K L
   95% Student's-t UCL  23743    95% Adjusted-CLT UCL (Chen-1995)  24119

Gamma GOF Test

A-D Test Statistic       0.316 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.725 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)  23859

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      12.99 k star (bias corrected MLE)       9.161

K-S Test Statistic       0.162 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.266 Detected data appear Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)  20160 MLE Sd (bias corrected)   6661

Approximate Chi Square Value (0.05)    152.9

Theta hat (MLE)   1552 Theta star (bias corrected MLE)   2201

nu hat (MLE)    259.8 nu star (bias corrected)    183.2

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  24156    95% Adjusted Gamma UCL (use when n<50)  24941

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value    148.1

5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.161 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.965 Shapiro Wilk Lognormal GOF Test

Lognormal Statistics

Minimum of Logged Data       9.393 Mean of logged Data       9.872

5% Lilliefors Critical Value       0.28 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL  24458    90% Chebyshev (MVUE) UCL  25713

Maximum of Logged Data      10.42 SD of logged Data       0.29

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  28239  97.5% Chebyshev (MVUE) UCL  31746

   99% Chebyshev (MVUE) UCL  38634

   95% Hall's Bootstrap UCL  32642    95% Percentile Bootstrap UCL  23450

   95% BCA Bootstrap UCL  23920

   95% CLT UCL  23375    95% Jackknife UCL  23743

   95% Standard Bootstrap UCL  23283    95% Bootstrap-t UCL  25422

Suggested UCL to Use

95% Student's-t UCL  23743

   90% Chebyshev(Mean, Sd) UCL  26024    95% Chebyshev(Mean, Sd) UCL  28681

 97.5% Chebyshev(Mean, Sd) UCL  32368    99% Chebyshev(Mean, Sd) UCL  39610

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
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Manganese

General Statistics

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Minimum    294 Mean    408.5

Maximum    695 Median    358

Total Number of Observations      10 Number of Distinct Observations      10

Number of Missing Observations       0

Normal GOF Test

Shapiro Wilk Test Statistic       0.776 Shapiro Wilk GOF Test

SD    135.7 Std. Error of Mean      42.92

Coefficient of Variation       0.332 Skewness       1.536

5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.314 Lilliefors GOF Test

   95% Modified-t UCL (Johnson-1978)    490.7

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    487.2    95% Adjusted-CLT UCL (Chen-1995)    501.4

K-S Test Statistic       0.3 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.267 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.869 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.725 Data Not Gamma Distributed at 5% Significance Level

Theta hat (MLE)      33.48 Theta star (bias corrected MLE)      47.45

nu hat (MLE)    244.1 nu star (bias corrected)    172.2

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      12.2 k star (bias corrected MLE)       8.609

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value    138.2

MLE Mean (bias corrected)    408.5 MLE Sd (bias corrected)    139.2

Approximate Chi Square Value (0.05)    142.8

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.838 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    492.4    95% Adjusted Gamma UCL (use when n<50)    509

5% Lilliefors Critical Value       0.28 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.282 Lilliefors Lognormal GOF Test
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Maximum of Logged Data       6.544 SD of logged Data       0.29

Lognormal Statistics

Minimum of Logged Data       5.684 Mean of logged Data       5.971

   95% Chebyshev (MVUE) UCL    571  97.5% Chebyshev (MVUE) UCL    642

   99% Chebyshev (MVUE) UCL    781.4

Assuming Lognormal Distribution

   95% H-UCL    494.5    90% Chebyshev (MVUE) UCL    519.9

   95% CLT UCL    479.1    95% Jackknife UCL    487.2

   95% Standard Bootstrap UCL    473.6    95% Bootstrap-t UCL    615.1

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL    537.3    95% Chebyshev(Mean, Sd) UCL    595.6

 97.5% Chebyshev(Mean, Sd) UCL    676.5    99% Chebyshev(Mean, Sd) UCL    835.6

   95% Hall's Bootstrap UCL    869.5    95% Percentile Bootstrap UCL    478.3

   95% BCA Bootstrap UCL    493.2

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL    487.2 or 95% Modified-t UCL    490.7
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Number of Bootstrap Operations   2000

Cyanide

From File   FFF-GW ProUCL Input2_mnl.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   9/4/2014 9:44:54 AM

Minimum Detect     0.006 Minimum Non-Detect     0.004

Maximum Detect     0.0068 Maximum Non-Detect     0.004

Number of Detects       7 Number of Non-Detects       9

Number of Distinct Detects       6 Number of Distinct Non-Detects       1

General Statistics

Total Number of Observations      16 Number of Distinct Observations       7

Mean of Logged Detects     -5.052 SD of Logged Detects      0.0477

Median Detects     0.0063 CV Detects      0.0477

Skewness Detects      0.0491 Kurtosis Detects     -1.693

Variance Detects 9.3333E-8 Percent Non-Detects      56.25%

Mean Detects     0.0064 SD Detects 3.0551E-4

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.00505 Standard Error of Mean 3.2544E-4

Lilliefors Test Statistic       0.2 Lilliefors GOF Test

5% Lilliefors Critical Value       0.335 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.932 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.803 Detected Data appear Normal at 5% Significance Level

97.5% KM Chebyshev UCL     0.00708 99% KM Chebyshev UCL     0.00829

   95% KM (z) UCL     0.00559    95% KM Bootstrap t UCL     0.0055

90% KM Chebyshev UCL     0.00603 95% KM Chebyshev UCL     0.00647

SD     0.00121    95% KM (BCA) UCL     0.00554

95% KM (t) UCL     0.00562 95% KM (Percentile Bootstrap) UCL     0.00551

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)    512 k star (bias corrected MLE)    292.6

K-S Test Statistic       0.205 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.311 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.319 Anderson-Darling GOF Test

5% A-D Critical Value       0.708 Detected data appear Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)     0.0064 MLE Sd (bias corrected) 3.7412E-4

Theta hat (MLE) 1.2501E-5 Theta star (bias corrected MLE) 2.1869E-5

nu hat (MLE)   7168 nu star (bias corrected)   4097

FORMER FWEC FACILITY - GROUNDWATER
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Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      17.56 nu hat (KM)    561.8

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.006 Mean     0.00843

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (561.85, α)    507.9 Adjusted Chi Square Value (561.85, β)    502

   95% Gamma Approximate KM-UCL (use when n>=50)     0.00559    95% Gamma Adjusted KM-UCL (use when n<50)     0.00565

nu hat (MLE)    663.8 nu star (bias corrected)    540.7

MLE Mean (bias corrected)     0.00843 MLE Sd (bias corrected)     0.00205

k hat (MLE)      20.74 k star (bias corrected MLE)      16.9

Theta hat (MLE) 4.0613E-4 Theta star (bias corrected MLE) 4.9862E-4

Maximum      0.01 Median      0.01

SD     0.00185 CV       0.22

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.933 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.803 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     0.00934    95% Gamma Adjusted UCL (use when n<50)     0.00945

Adjusted Level of Significance (β)      0.0335

Approximate Chi Square Value (540.69, α)    487.8 Adjusted Chi Square Value (540.69, β)    482

SD in Original Scale 5.4161E-4 SD in Log Scale      0.0918

   95% t UCL (assumes normality of ROS data)     0.00613    95% Percentile Bootstrap UCL     0.00612

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0059 Mean in Log Scale     -5.138

Lilliefors Test Statistic       0.193 Lilliefors GOF Test

5% Lilliefors Critical Value       0.335 Detected Data appear Lognormal at 5% Significance Level

KM SD (logged)       0.235    95% Critical H Value (KM-Log)       1.823

KM Standard Error of Mean (logged)      0.0633

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -5.316    95% H-UCL (KM -Log)     0.00564

   95% BCA Bootstrap UCL     0.00611    95% Bootstrap t UCL     0.00615

   95% H-UCL (Log ROS)     N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     0.00226 SD in Log Scale       0.596

   95% t UCL (Assumes normality)     0.00492    95% H-Stat UCL     0.00554

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.00393 Mean in Log Scale     -5.706

Suggested UCL to Use

95% KM (t) UCL     0.00562 95% KM (Percentile Bootstrap) UCL     0.00551
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Barium

General Statistics

Total Number of Observations      23 Number of Distinct Observations      22

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Coefficient of Variation       1.41 Skewness       3.255

Maximum       0.627 Median      0.0509

SD       0.138 Std. Error of Mean      0.0287

Number of Missing Observations       0

Minimum      0.01 Mean      0.0975

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.377 Lilliefors GOF Test

5% Lilliefors Critical Value       0.185 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.523 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.914 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.765 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.244 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       1.763 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       0.147    95% Adjusted-CLT UCL (Chen-1995)       0.165

   95% Modified-t UCL (Johnson-1978)       0.15

Theta hat (MLE)      0.0801 Theta star (bias corrected MLE)      0.0897

nu hat (MLE)      56.01 nu star (bias corrected)      50.04

Gamma Statistics

k hat (MLE)       1.218 k star (bias corrected MLE)       1.088

5% K-S Critical Value       0.186 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.14    95% Adjusted Gamma UCL (use when n<50)       0.144

Adjusted Level of Significance      0.0389 Adjusted Chi Square Value      33.87

MLE Mean (bias corrected)      0.0975 MLE Sd (bias corrected)      0.0935

Approximate Chi Square Value (0.05)      34.79

5% Lilliefors Critical Value       0.185 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.914 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.166 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.918 Shapiro Wilk Lognormal GOF Test
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Lognormal Statistics

Minimum of Logged Data     -4.605 Mean of logged Data     -2.792

   95% Chebyshev (MVUE) UCL       0.166  97.5% Chebyshev (MVUE) UCL       0.199

   99% Chebyshev (MVUE) UCL       0.265

Assuming Lognormal Distribution

   95% H-UCL       0.14    90% Chebyshev (MVUE) UCL       0.141

Maximum of Logged Data     -0.467 SD of logged Data       0.877

   95% Hall's Bootstrap UCL       0.392    95% Percentile Bootstrap UCL       0.149

   95% BCA Bootstrap UCL       0.175

   95% CLT UCL       0.145    95% Jackknife UCL       0.147

   95% Standard Bootstrap UCL       0.142    95% Bootstrap-t UCL       0.282

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% H-UCL       0.14

   90% Chebyshev(Mean, Sd) UCL       0.184    95% Chebyshev(Mean, Sd) UCL       0.223

 97.5% Chebyshev(Mean, Sd) UCL       0.277    99% Chebyshev(Mean, Sd) UCL       0.383

Number of Detects       1 Number of Non-Detects      22

Number of Distinct Detects       1 Number of Distinct Non-Detects       1

Cadmium

General Statistics

Total Number of Observations      23 Number of Distinct Observations       2

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Total Number of Observations      23 Number of Distinct Observations       2

Number of Detects       2 Number of Non-Detects      21

Cobalt

General Statistics

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cadmium was not processed!
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Mean Detects     0.008 SD Detects     0.00523

Median Detects     0.008 CV Detects       0.654

Maximum Detect      0.0117 Maximum Non-Detect     0.0043

Variance Detects 2.7380E-5 Percent Non-Detects      91.3%

Number of Distinct Detects       2 Number of Distinct Non-Detects       1

Minimum Detect     0.0043 Minimum Non-Detect     0.0043

Normal GOF Test on Detects Only

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.00462 Standard Error of Mean 4.4501E-4

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Skewness Detects     N/A    Kurtosis Detects     N/A    

Mean of Logged Detects     -4.949 SD of Logged Detects       0.708

97.5% KM Chebyshev UCL     0.0074 99% KM Chebyshev UCL     0.00905

   95% KM (z) UCL     0.00535    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL     0.00596 95% KM Chebyshev UCL     0.00656

SD     0.00151    95% KM (BCA) UCL     N/A    

95% KM (t) UCL     0.00539 95% KM (Percentile Bootstrap) UCL     N/A    

MLE Mean (bias corrected)     N/A    MLE Sd (bias corrected)     N/A    

Theta hat (MLE)     0.00185 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)      17.26 nu star (bias corrected)     N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)       4.315 k star (bias corrected MLE)     N/A    

   95% Gamma Approximate KM-UCL (use when n>=50)     0.00519    95% Gamma Adjusted KM-UCL (use when n<50)     0.00523

Adjusted Level of Significance (β)      0.0389

Approximate Chi Square Value (431.46, α)    384.3 Adjusted Chi Square Value (431.46, β)    381.1

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       9.38 nu hat (KM)    431.5

   95% BCA Bootstrap UCL     0.0024    95% Bootstrap t UCL     0.00815

   95% H-UCL (Log ROS)      0.0619

SD in Original Scale     0.00254 SD in Log Scale       2.867

   95% t UCL (assumes normality of ROS data)     0.00173    95% Percentile Bootstrap UCL     0.00178

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale 8.2663E-4 Mean in Log Scale     -10.28

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.00266 Mean in Log Scale     -6.038
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale     0.00202 SD in Log Scale       0.376

   95% t UCL (Assumes normality)     0.00338    95% H-Stat UCL     0.00297

Iron

General Statistics

Total Number of Observations      23 Number of Distinct Observations      16

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

95% KM (t) UCL     0.00539 95% KM (% Bootstrap) UCL     N/A    

Variance Detects    235.2 Percent Non-Detects      34.78%

Mean Detects       6.602 SD Detects      15.34

Minimum Detect      0.0766 Minimum Non-Detect      0.0736

Maximum Detect      53.4 Maximum Non-Detect      0.0736

Number of Detects      15 Number of Non-Detects       8

Number of Distinct Detects      15 Number of Distinct Non-Detects       1

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.498 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.881 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects     -0.416 SD of Logged Detects       2.123

Median Detects       0.303 CV Detects       2.323

Skewness Detects       2.656 Kurtosis Detects       6.632

SD      12.36    95% KM (BCA) UCL       8.95

   95% KM (t) UCL       8.913    95% KM (Percentile Bootstrap) UCL       9.096

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       4.331 Standard Error of Mean       2.668

Lilliefors Test Statistic       0.411 Lilliefors GOF Test

5% Lilliefors Critical Value       0.229 Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       1.733 Anderson-Darling GOF Test

5% A-D Critical Value       0.836 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      21 99% KM Chebyshev UCL      30.88

   95% KM (z) UCL       8.72    95% KM Bootstrap t UCL      34.16

90% KM Chebyshev UCL      12.34 95% KM Chebyshev UCL      15.96

Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.287 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.24 Detected Data Not Gamma Distributed at 5% Significance Level
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Theta hat (MLE)      22.05 Theta star (bias corrected MLE)      23.25

nu hat (MLE)       8.983 nu star (bias corrected)       8.52

Gamma Statistics on Detected Data Only

k hat (MLE)       0.299 k star (bias corrected MLE)       0.284

Approximate Chi Square Value (5.65, α)       1.462 Adjusted Chi Square Value (5.65, β)       1.314

   95% Gamma Approximate KM-UCL (use when n>=50)      16.73    95% Gamma Adjusted KM-UCL (use when n<50)      18.61

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.123 nu hat (KM)       5.646

MLE Mean (bias corrected)       6.602 MLE Sd (bias corrected)      12.39

Maximum      53.4 Median       0.117

SD      12.65 CV       2.935

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       4.309

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.0389

Approximate Chi Square Value (10.05, α)       3.97 Adjusted Chi Square Value (10.05, β)       3.697

nu hat (MLE)      10.02 nu star (bias corrected)      10.05

MLE Mean (bias corrected)       4.309 MLE Sd (bias corrected)       9.221

k hat (MLE)       0.218 k star (bias corrected MLE)       0.218

Theta hat (MLE)      19.78 Theta star (bias corrected MLE)      19.73

Lilliefors Test Statistic       0.188 Lilliefors GOF Test

5% Lilliefors Critical Value       0.229 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.858 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.881 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      10.9    95% Gamma Adjusted UCL (use when n<50)      11.71

   95% BCA Bootstrap UCL      11    95% Bootstrap t UCL      34.5

   95% H-UCL (Log ROS)   1257

SD in Original Scale      12.65 SD in Log Scale       3.221

   95% t UCL (assumes normality of ROS data)       8.837    95% Percentile Bootstrap UCL       8.901

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       4.308 Mean in Log Scale     -2.279

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       4.318 Mean in Log Scale     -1.42

KM SD (logged)       1.958    95% Critical H Value (KM-Log)       3.982

KM Standard Error of Mean (logged)       0.423

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.179    95% H-UCL (KM -Log)      11.03

DL/2 is not a recommended method, provided for comparisons and historical reasons

SD in Original Scale      12.65 SD in Log Scale       2.201

   95% t UCL (Assumes normality)       8.846    95% H-Stat UCL      21.32
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

99% KM (Chebyshev) UCL      30.88

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Minimum Detect     0.0051 Minimum Non-Detect     0.0043

Maximum Detect       7.61 Maximum Non-Detect     0.0043

Number of Detects      18 Number of Non-Detects       5

Number of Distinct Detects      17 Number of Distinct Non-Detects       1

Manganese

General Statistics

Total Number of Observations      23 Number of Distinct Observations      18

Mean of Logged Detects     -2.543 SD of Logged Detects       2.367

Median Detects      0.0691 CV Detects       2.281

Skewness Detects       3.032 Kurtosis Detects       9.832

Variance Detects       3.653 Percent Non-Detects      21.74%

Mean Detects       0.838 SD Detects       1.911

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.657 Standard Error of Mean       0.36

Lilliefors Test Statistic       0.394 Lilliefors GOF Test

5% Lilliefors Critical Value       0.209 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.507 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.897 Detected Data Not Normal at 5% Significance Level

97.5% KM Chebyshev UCL       2.906 99% KM Chebyshev UCL       4.241

   95% KM (z) UCL       1.249    95% KM Bootstrap t UCL       2.163

90% KM Chebyshev UCL       1.737 95% KM Chebyshev UCL       2.227

SD       1.679    95% KM (BCA) UCL       1.291

   95% KM (t) UCL       1.275    95% KM (Percentile Bootstrap) UCL       1.284

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.293 k star (bias corrected MLE)       0.281

K-S Test Statistic       0.229 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.221 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       1.273 Anderson-Darling GOF Test

5% A-D Critical Value       0.846 Detected Data Not Gamma Distributed at 5% Significance Level

Theta hat (MLE)       2.862 Theta star (bias corrected MLE)       2.982

nu hat (MLE)      10.54 nu star (bias corrected)      10.11
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Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.153 nu hat (KM)       7.037

MLE Mean (bias corrected)       0.838 MLE Sd (bias corrected)       1.581

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0051 Mean       0.658

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (7.04, α)       2.191 Adjusted Chi Square Value (7.04, β)       2

   95% Gamma Approximate KM-UCL (use when n>=50)       2.109    95% Gamma Adjusted KM-UCL (use when n<50)       2.31

nu hat (MLE)      12.53 nu star (bias corrected)      12.23

MLE Mean (bias corrected)       0.658 MLE Sd (bias corrected)       1.276

k hat (MLE)       0.272 k star (bias corrected MLE)       0.266

Theta hat (MLE)       2.415 Theta star (bias corrected MLE)       2.475

Maximum       7.61 Median      0.021

SD       1.716 CV       2.609

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.915 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.897 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       1.496    95% Gamma Adjusted UCL (use when n<50)       1.593

Adjusted Level of Significance (β)      0.0389

Approximate Chi Square Value (12.23, α)       5.377 Adjusted Chi Square Value (12.23, β)       5.05

SD in Original Scale       1.717 SD in Log Scale       3.202

   95% t UCL (assumes normality of ROS data)       1.27    95% Percentile Bootstrap UCL       1.284

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.656 Mean in Log Scale     -3.769

Lilliefors Test Statistic       0.154 Lilliefors GOF Test

5% Lilliefors Critical Value       0.209 Detected Data appear Lognormal at 5% Significance Level

KM SD (logged)       2.362    95% Critical H Value (KM-Log)       4.66

KM Standard Error of Mean (logged)       0.507

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -3.174    95% H-UCL (KM -Log)       7.1

   95% BCA Bootstrap UCL       1.651    95% Bootstrap t UCL       2.158

   95% H-UCL (Log ROS)    253.5

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale       1.717 SD in Log Scale       2.575

   95% t UCL (Assumes normality)       1.271    95% H-Stat UCL      15.67

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.656 Mean in Log Scale     -3.325
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Total Number of Observations      81 Number of Distinct Observations      23

Number of Detects      21 Number of Non-Detects      60

Mean Detects       4.311 SD Detects       7.244

Median Detects       1.1 CV Detects

Minimum Non-Detect       0.13

5% Shapiro Wilk Critical Value       0.908 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.299 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.596 Shapiro Wilk GOF Test

      1.68

Maximum Detect      29 Maximum Non-Detect       3.3

Variance Detects      52.48 Percent Non-Detects      74.07%

Number of Distinct Detects      20 Number of Distinct Non-Detects       4

Minimum Detect       0.13

Mercury

General Statistics

Total Number of Observations      23 Number of Distinct Observations       2

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

99% KM (Chebyshev) UCL       4.241

1,1,2-Trichloroethane

General Statistics

Total Number of Observations      81 Number of Distinct Observations       5

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Mercury was not processed!

Number of Detects       1 Number of Non-Detects      22

Number of Distinct Detects       1 Number of Distinct Non-Detects       1

1,1-Dichloroethane

General Statistics

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable 1,1,2-Trichloroethane was not processed!

Number of Detects       1 Number of Non-Detects      80

Number of Distinct Detects       1 Number of Distinct Non-Detects       4

Skewness Detects       2.679 Kurtosis Detects       7.157

Mean of Logged Detects       0.475 SD of Logged Detects       1.42
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SD       4.039    95% KM (BCA) UCL       2.127

95% KM (t) UCL       1.984 95% KM (Percentile Bootstrap) UCL       2.035

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       1.219 Standard Error of Mean       0.46

5% Lilliefors Critical Value       0.193 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       1.003 Anderson-Darling GOF Test

5% A-D Critical Value       0.794 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       4.091 99% KM Chebyshev UCL       5.794

   95% KM (z) UCL       1.975    95% KM Bootstrap t UCL       3.144

90% KM Chebyshev UCL       2.598 95% KM Chebyshev UCL       3.223

Theta hat (MLE)       6.921 Theta star (bias corrected MLE)       7.622

nu hat (MLE)      26.16 nu star (bias corrected)      23.76

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.623 k star (bias corrected MLE)       0.566

K-S Test Statistic       0.192 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.199 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (14.75, α)       7.09 Adjusted Chi Square Value (14.75, β)       6.994

95% Gamma Approximate KM-UCL (use when n>=50)       2.536 95% Gamma Adjusted KM-UCL (use when n<50)       2.571

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.0911 nu hat (KM)      14.75

MLE Mean (bias corrected)       4.311 MLE Sd (bias corrected)       5.732

Maximum      29 Median      0.01

SD       4.089 CV       3.634

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       1.125

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Adjusted Level of Significance (β)      0.047

Approximate Chi Square Value (34.69, α)      22.21 Adjusted Chi Square Value (34.69, β)      22.03

nu hat (MLE)      34.64 nu star (bias corrected)      34.69

MLE Mean (bias corrected)       1.125 MLE Sd (bias corrected)       2.432

k hat (MLE)       0.214 k star (bias corrected MLE)       0.214

Theta hat (MLE)       5.263 Theta star (bias corrected MLE)       5.255

Lilliefors Test Statistic       0.155 Lilliefors GOF Test

5% Lilliefors Critical Value       0.193 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.961 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.908 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)       1.757 95% Gamma Adjusted UCL (use when n<50)       1.771

Detected Data appear Lognormal at 5% Significance Level
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   95% BCA Bootstrap UCL       2.232    95% Bootstrap t UCL       3.155

   95% H-UCL (Log ROS)      10.47

SD in Original Scale       4.083 SD in Log Scale       2.859

   95% t UCL (assumes normality of ROS data)       1.903    95% Percentile Bootstrap UCL       1.96

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       1.148 Mean in Log Scale     -3.17

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       1.206 Mean in Log Scale     -1.765

KM SD (logged)       1.31    95% Critical H Value (KM-Log)       2.547

KM Standard Error of Mean (logged)       0.15

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.375    95% H-UCL (KM -Log)       0.866

Suggested UCL to Use

95% KM (t) UCL       1.984 95% GROS Approximate Gamma UCL       1.757

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

SD in Original Scale       4.071 SD in Log Scale       1.608

   95% t UCL (Assumes normality)       1.959    95% H-Stat UCL       1.046

1,1-Dichloroethene

General Statistics

Total Number of Observations      81 Number of Distinct Observations      21

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Approximate Gamma KM-UCL       2.536

Variance Detects    252.3 Percent Non-Detects      76.54%

Mean Detects       8.461 SD Detects      15.88

Minimum Detect       0.13 Minimum Non-Detect      0.09

Maximum Detect      56 Maximum Non-Detect       2.3

Number of Detects      19 Number of Non-Detects      62

Number of Distinct Detects      17 Number of Distinct Non-Detects       4

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.531 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.901 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects       0.981 SD of Logged Detects       1.539

Median Detects       2.1 CV Detects       1.877

Skewness Detects       2.628 Kurtosis Detects       5.989

Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.331 Lilliefors GOF Test

5% Lilliefors Critical Value       0.203 Detected Data Not Normal at 5% Significance Level



625

626

627

628

629

630

631

632

633

634

635

636

637

638

639

640

641

642

643

644

645

646

647

648

649

650

651

652

653

654

655

656

657

658

659

660

661

662

663

664

665

666

667

668

669

670

671

672

673

674

675

676

A B C D E F G H I J K L

SD       8.285    95% KM (BCA) UCL       3.839

   95% KM (t) UCL       3.63    95% KM (Percentile Bootstrap) UCL       3.681

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       2.056 Standard Error of Mean       0.946

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       1.206 Anderson-Darling GOF Test

5% A-D Critical Value       0.799 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       7.962 99% KM Chebyshev UCL      11.47

   95% KM (z) UCL       3.612    95% KM Bootstrap t UCL       8.281

90% KM Chebyshev UCL       4.893 95% KM Chebyshev UCL       6.179

Theta hat (MLE)      15.57 Theta star (bias corrected MLE)      17.17

nu hat (MLE)      20.65 nu star (bias corrected)      18.72

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.543 k star (bias corrected MLE)       0.493

K-S Test Statistic       0.245 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.209 Detected Data Not Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (9.98, α)       3.929 Adjusted Chi Square Value (9.98, β)       3.86

   95% Gamma Approximate KM-UCL (use when n>=50)       5.223    95% Gamma Adjusted KM-UCL (use when n<50)       5.316

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.0616 nu hat (KM)       9.979

MLE Mean (bias corrected)       8.461 MLE Sd (bias corrected)      12.05

Maximum      56 Median      0.01

SD       8.351 CV       4.192

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       1.992

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Adjusted Level of Significance (β)      0.047

Approximate Chi Square Value (30.46, α)      18.85 Adjusted Chi Square Value (30.46, β)      18.69

nu hat (MLE)      30.25 nu star (bias corrected)      30.46

MLE Mean (bias corrected)       1.992 MLE Sd (bias corrected)       4.595

k hat (MLE)       0.187 k star (bias corrected MLE)       0.188

Theta hat (MLE)      10.67 Theta star (bias corrected MLE)      10.6

Lilliefors Test Statistic       0.159 Lilliefors GOF Test

5% Lilliefors Critical Value       0.203 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.901 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       3.218    95% Gamma Adjusted UCL (use when n<50)       3.247

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects
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      0       0

     81

    N/A        N/A    

    N/A        N/A    

Minimum Mean

Maximum Median

1,2-Dichloroethane

General Statistics

   95% BCA Bootstrap UCL       4.193    95% Bootstrap t UCL       8.19

   95% H-UCL (Log ROS)      35.9

SD in Original Scale       8.344 SD in Log Scale       3.198

   95% t UCL (assumes normality of ROS data)       3.565    95% Percentile Bootstrap UCL       3.62

Mean in Original Scale       2.022 Mean in Log Scale     -3.301

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       2.047 Mean in Log Scale     -2.007

KM SD (logged)       1.61    95% Critical H Value (KM-Log)       2.885

KM Standard Error of Mean (logged)       0.184

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.606    95% H-UCL (KM -Log)       1.234

Suggested UCL to Use

95% KM (Chebyshev) UCL       6.179

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale       8.339 SD in Log Scale       1.899

   95% t UCL (Assumes normality)       3.589    95% H-Stat UCL       1.622

Number of Detects      11 Number of Non-Detects      43

Number of Distinct Detects      10 Number of Distinct Non-Detects       2

1,4-Dioxane

General Statistics

Total Number of Observations      54 Number of Distinct Observations      12

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Warning: This data set only has 0 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable 1,2-Dichloroethane was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Detect       0.74 Minimum Non-Detect       0.31

Maximum Detect      45 Maximum Non-Detect       0.5
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Median Detects       6.7 CV Detects       1.174

Skewness Detects       1.092 Kurtosis Detects     -0.529

Variance Detects    275.6 Percent Non-Detects      79.63%

Mean Detects      14.14 SD Detects      16.6

Lilliefors Test Statistic       0.298 Lilliefors GOF Test

5% Lilliefors Critical Value       0.267 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.774 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects       1.816 SD of Logged Detects       1.476

   95% KM (z) UCL       5.254    95% KM Bootstrap t UCL       6.713

90% KM Chebyshev UCL       7.006 95% KM Chebyshev UCL       8.763

SD       9.059    95% KM (BCA) UCL       5.361

95% KM (t) UCL       5.292 95% KM (Percentile Bootstrap) UCL       5.213

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       3.127 Standard Error of Mean       1.293

K-S Test Statistic       0.198 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.265 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.519 Anderson-Darling GOF Test

5% A-D Critical Value       0.765 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      11.2 99% KM Chebyshev UCL      15.99

MLE Mean (bias corrected)      14.14 MLE Sd (bias corrected)      18.47

Theta hat (MLE)      19.57 Theta star (bias corrected MLE)      24.12

nu hat (MLE)      15.9 nu star (bias corrected)      12.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.723 k star (bias corrected MLE)       0.586

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (12.87, α)       5.805 Adjusted Chi Square Value (12.87, β)       5.674

95% Gamma Approximate KM-UCL (use when n>=50)       6.933 95% Gamma Adjusted KM-UCL (use when n<50)       7.092

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.119 nu hat (KM)      12.87

k hat (MLE)       0.173 k star (bias corrected MLE)       0.175

Theta hat (MLE)      16.72 Theta star (bias corrected MLE)      16.46

Maximum      45 Median      0.01

SD       9.22 CV       3.192

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       2.888

Adjusted Level of Significance (β)      0.0456

nu hat (MLE)      18.65 nu star (bias corrected)      18.95

MLE Mean (bias corrected)       2.888 MLE Sd (bias corrected)       6.895
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95% Gamma Approximate UCL (use when n>=50)       5.429 95% Gamma Adjusted UCL (use when n<50)       5.527

Approximate Chi Square Value (18.95, α)      10.08 Adjusted Chi Square Value (18.95, β)       9.904

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       2.956 Mean in Log Scale     -3.064

Lilliefors Test Statistic       0.194 Lilliefors GOF Test

5% Lilliefors Critical Value       0.267 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.913 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85 Detected Data appear Lognormal at 5% Significance Level

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -0.563    95% H-UCL (KM -Log)       2.433

   95% BCA Bootstrap UCL       5.838    95% Bootstrap t UCL       6.515

   95% H-UCL (Log ROS)    275.9

SD in Original Scale       9.2 SD in Log Scale       3.441

   95% t UCL (assumes normality of ROS data)       5.052    95% Percentile Bootstrap UCL       5.089

SD in Original Scale       9.182 SD in Log Scale       1.622

   95% t UCL (Assumes normality)       5.099    95% H-Stat UCL       2.507

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       3.007 Mean in Log Scale     -1.097

KM SD (logged)       1.361    95% Critical H Value (KM-Log)       2.814

KM Standard Error of Mean (logged)       0.194

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Approximate Gamma KM-UCL       6.933

Suggested UCL to Use

95% KM (t) UCL       5.292 95% GROS Approximate Gamma UCL       5.429

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Number of Distinct Detects      15 Number of Distinct Non-Detects       4

Minimum Detect       0.11 Minimum Non-Detect      0.08

Total Number of Observations      81 Number of Distinct Observations      19

Number of Detects      18 Number of Non-Detects      63

Benzene

General Statistics

Mean Detects       0.222 SD Detects      0.0964

Median Detects       0.21 CV Detects       0.435

Maximum Detect       0.45 Maximum Non-Detect       2

Variance Detects     0.00929 Percent Non-Detects      77.78%
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Skewness Detects       1.299 Kurtosis Detects       1.345

Mean of Logged Detects     -1.585 SD of Logged Detects       0.398

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.114 Standard Error of Mean     0.00891

5% Lilliefors Critical Value       0.209 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.202 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.868 Shapiro Wilk GOF Test

97.5% KM Chebyshev UCL       0.17 99% KM Chebyshev UCL       0.203

   95% KM (z) UCL       0.129    95% KM Bootstrap t UCL       0.133

90% KM Chebyshev UCL       0.141 95% KM Chebyshev UCL       0.153

SD      0.0754    95% KM (BCA) UCL       0.13

95% KM (t) UCL       0.129 95% KM (Percentile Bootstrap) UCL       0.128

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       6.54 k star (bias corrected MLE)       5.487

K-S Test Statistic       0.146 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.204 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.399 Anderson-Darling GOF Test

5% A-D Critical Value       0.742 Detected data appear Gamma Distributed at 5% Significance Level

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       2.286 nu hat (KM)    370.3

MLE Mean (bias corrected)       0.222 MLE Sd (bias corrected)      0.0946

Theta hat (MLE)      0.0339 Theta star (bias corrected MLE)      0.0404

nu hat (MLE)    235.4 nu star (bias corrected)    197.5

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      0.0688

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (370.35, α)    326.7 Adjusted Chi Square Value (370.35, β)    326

   95% Gamma Approximate KM-UCL (use when n>=50)       0.129    95% Gamma Adjusted KM-UCL (use when n<50)       0.129

nu hat (MLE)    113 nu star (bias corrected)    110.2

MLE Mean (bias corrected)      0.0688 MLE Sd (bias corrected)      0.0835

k hat (MLE)       0.698 k star (bias corrected MLE)       0.68

Theta hat (MLE)      0.0986 Theta star (bias corrected MLE)       0.101

Maximum       0.45 Median      0.01

SD      0.0967 CV       1.405

   95% Gamma Approximate UCL (use when n>=50)      0.0872    95% Gamma Adjusted UCL (use when n<50)      0.0876

Adjusted Level of Significance (β)      0.047

Approximate Chi Square Value (110.20, α)      86.97 Adjusted Chi Square Value (110.20, β)      86.59
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Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.897 Detected Data appear Lognormal at 5% Significance Level

SD in Original Scale      0.0853 SD in Log Scale       0.795

   95% t UCL (assumes normality of ROS data)       0.112    95% Percentile Bootstrap UCL       0.111

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0959 Mean in Log Scale     -2.657

Lilliefors Test Statistic       0.124 Lilliefors GOF Test

5% Lilliefors Critical Value       0.209 Detected Data appear Lognormal at 5% Significance Level

KM SD (logged)       0.443    95% Critical H Value (KM-Log)       1.81

KM Standard Error of Mean (logged)      0.0527

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -2.299    95% H-UCL (KM -Log)       0.121

   95% BCA Bootstrap UCL       0.112    95% Bootstrap t UCL       0.114

   95% H-UCL (Log ROS)       0.115

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.144 SD in Log Scale       0.855

   95% t UCL (Assumes normality)       0.136    95% H-Stat UCL       0.121

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.109 Mean in Log Scale     -2.68

Chloroform

General Statistics

Total Number of Observations      81 Number of Distinct Observations       9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL       0.129 95% KM (Percentile Bootstrap) UCL       0.128

Variance Detects     0.00235 Percent Non-Detects      93.83%

Mean Detects       0.21 SD Detects      0.0485

Minimum Detect       0.16 Minimum Non-Detect      0.08

Maximum Detect       0.27 Maximum Non-Detect       2

Number of Detects       5 Number of Non-Detects      76

Number of Distinct Detects       5 Number of Distinct Non-Detects       4

Normal GOF Test on Detects Only

Mean of Logged Detects     -1.582 SD of Logged Detects       0.23

Median Detects       0.2 CV Detects       0.231

Skewness Detects       0.329 Kurtosis Detects     -2.491
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Shapiro Wilk Test Statistic       0.908 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.762 Detected Data appear Normal at 5% Significance Level

SD      0.0345    95% KM (BCA) UCL      0.0972

95% KM (t) UCL      0.0963 95% KM (Percentile Bootstrap) UCL      0.0959

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.0888 Standard Error of Mean     0.00449

Lilliefors Test Statistic       0.195 Lilliefors GOF Test

5% Lilliefors Critical Value       0.396 Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.336 Anderson-Darling GOF Test

5% A-D Critical Value       0.679 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.117 99% KM Chebyshev UCL       0.133

   95% KM (z) UCL      0.0962    95% KM Bootstrap t UCL      0.0924

90% KM Chebyshev UCL       0.102 95% KM Chebyshev UCL       0.108

Theta hat (MLE)     0.00887 Theta star (bias corrected MLE)      0.0219

nu hat (MLE)    236.7 nu star (bias corrected)      96.01

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      23.67 k star (bias corrected MLE)       9.601

K-S Test Statistic       0.227 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.357 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (N/A, α)    996.5 Adjusted Chi Square Value (N/A, β)    995.2

   95% Gamma Approximate KM-UCL (use when n>=50)      0.0955    95% Gamma Adjusted KM-UCL (use when n<50)      0.0956

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       6.614 nu hat (KM)   1071

MLE Mean (bias corrected)       0.21 MLE Sd (bias corrected)      0.0678

Maximum       0.27 Median      0.01

SD      0.0536 CV       1.656

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      0.0324

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.047

Approximate Chi Square Value (137.27, α)    111.2 Adjusted Chi Square Value (137.27, β)    110.8

nu hat (MLE)    141.2 nu star (bias corrected)    137.3

MLE Mean (bias corrected)      0.0324 MLE Sd (bias corrected)      0.0352

k hat (MLE)       0.871 k star (bias corrected MLE)       0.847

Theta hat (MLE)      0.0372 Theta star (bias corrected MLE)      0.0382

Lilliefors Test Statistic       0.202 Lilliefors GOF Test

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.915 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.762 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.04    95% Gamma Adjusted UCL (use when n<50)      0.0401
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5% Lilliefors Critical Value       0.396 Detected Data appear Lognormal at 5% Significance Level

   95% BCA Bootstrap UCL      0.0705    95% Bootstrap t UCL      0.0699

   95% H-UCL (Log ROS)      0.071

SD in Original Scale      0.0503 SD in Log Scale       0.762

   95% t UCL (assumes normality of ROS data)      0.0688    95% Percentile Bootstrap UCL      0.0693

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0595 Mean in Log Scale     -3.108

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.0791 Mean in Log Scale     -2.942

KM SD (logged)       0.243    95% Critical H Value (KM-Log)       1.718

KM Standard Error of Mean (logged)      0.0316

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -2.462    95% H-UCL (KM -Log)      0.092

Suggested UCL to Use

95% KM (t) UCL      0.0963 95% KM (Percentile Bootstrap) UCL      0.0959

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.128 SD in Log Scale       0.696

   95% t UCL (Assumes normality)       0.103    95% H-Stat UCL      0.0785

Number of Detects      27 Number of Non-Detects      54

Number of Distinct Detects      26 Number of Distinct Non-Detects       1

cis-1,2-Dichloroethene

General Statistics

Total Number of Observations      81 Number of Distinct Observations      27

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Median Detects       1.4 CV Detects       1.059

Skewness Detects       1.213 Kurtosis Detects       0.421

Variance Detects       8.749 Percent Non-Detects      66.67%

Mean Detects       2.793 SD Detects       2.958

Minimum Detect       0.21 Minimum Non-Detect       0.18

Maximum Detect      10 Maximum Non-Detect       0.18

Lilliefors Test Statistic       0.2 Lilliefors GOF Test

5% Lilliefors Critical Value       0.171 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.811 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.923 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects       0.41 SD of Logged Detects       1.192
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   95% KM (z) UCL       1.438    95% KM Bootstrap t UCL       1.533

90% KM Chebyshev UCL       1.757 95% KM Chebyshev UCL       2.077

SD       2.08    95% KM (BCA) UCL       1.425

95% KM (t) UCL       1.443 95% KM (Percentile Bootstrap) UCL       1.447

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       1.051 Standard Error of Mean       0.235

K-S Test Statistic       0.158 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.173 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.742 Anderson-Darling GOF Test

5% A-D Critical Value       0.776 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       2.522 99% KM Chebyshev UCL       3.394

MLE Mean (bias corrected)       2.793 MLE Sd (bias corrected)       3.008

Theta hat (MLE)       2.965 Theta star (bias corrected MLE)       3.24

nu hat (MLE)      50.87 nu star (bias corrected)      46.55

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.942 k star (bias corrected MLE)       0.862

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (41.37, α)      27.63 Adjusted Chi Square Value (41.37, β)      27.42

95% Gamma Approximate KM-UCL (use when n>=50)       1.574 95% Gamma Adjusted KM-UCL (use when n<50)       1.585

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.255 nu hat (KM)      41.37

k hat (MLE)       0.248 k star (bias corrected MLE)       0.247

Theta hat (MLE)       3.782 Theta star (bias corrected MLE)       3.797

Maximum      10 Median      0.01

SD       2.142 CV       2.284

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.938

95% Gamma Approximate UCL (use when n>=50)       1.415 95% Gamma Adjusted UCL (use when n<50)       1.425

Adjusted Level of Significance (β)      0.047

Approximate Chi Square Value (40.01, α)      26.51 Adjusted Chi Square Value (40.01, β)      26.32

nu hat (MLE)      40.16 nu star (bias corrected)      40.01

MLE Mean (bias corrected)       0.938 MLE Sd (bias corrected)       1.887

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Lilliefors Test Statistic       0.115 Lilliefors GOF Test

5% Lilliefors Critical Value       0.171 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.941 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.923 Detected Data appear Lognormal at 5% Significance Level
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Mean in Original Scale       0.981 Mean in Log Scale     -2.146

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.007    95% H-UCL (KM -Log)       1.054

   95% BCA Bootstrap UCL       1.452    95% Bootstrap t UCL       1.544

   95% H-UCL (Log ROS)       4.569

SD in Original Scale       2.124 SD in Log Scale       2.319

   95% t UCL (assumes normality of ROS data)       1.373    95% Percentile Bootstrap UCL       1.388

SD in Original Scale       2.118 SD in Log Scale       1.5

   95% t UCL (Assumes normality)       1.383    95% H-Stat UCL       1.125

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.991 Mean in Log Scale     -1.469

KM SD (logged)       1.208    95% Critical H Value (KM-Log)       2.439

KM Standard Error of Mean (logged)       0.137

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Approximate Gamma KM-UCL       1.574

Suggested UCL to Use

95% KM (t) UCL       1.443 95% GROS Approximate Gamma UCL       1.415

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Minimum Detect       0.12 Minimum Non-Detect       0.1

Maximum Detect      16 Maximum Non-Detect       0.1

Number of Detects      25 Number of Non-Detects      56

Number of Distinct Detects      25 Number of Distinct Non-Detects       1

Tetrachloroethene

General Statistics

Total Number of Observations      81 Number of Distinct Observations      26

Mean of Logged Detects       0.315 SD of Logged Detects       1.359

Median Detects       1 CV Detects       1.378

Skewness Detects       2.272 Kurtosis Detects       4.892

Variance Detects      17.84 Percent Non-Detects      69.14%

Mean Detects       3.065 SD Detects       4.223

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Lilliefors Test Statistic       0.271 Lilliefors GOF Test

5% Lilliefors Critical Value       0.177 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.673 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.918 Detected Data Not Normal at 5% Significance Level
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Mean       1.015 Standard Error of Mean       0.303

97.5% KM Chebyshev UCL       2.91 99% KM Chebyshev UCL       4.035

   95% KM (z) UCL       1.514    95% KM Bootstrap t UCL       1.916

90% KM Chebyshev UCL       1.926 95% KM Chebyshev UCL       2.338

SD       2.676    95% KM (BCA) UCL       1.565

95% KM (t) UCL       1.52 95% KM (Percentile Bootstrap) UCL       1.531

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.745 k star (bias corrected MLE)       0.682

K-S Test Statistic       0.177 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.181 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.65 Anderson-Darling GOF Test

5% A-D Critical Value       0.784 Detected data appear Gamma Distributed at 5% Significance Level

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.144 nu hat (KM)      23.32

MLE Mean (bias corrected)       3.065 MLE Sd (bias corrected)       3.712

Theta hat (MLE)       4.117 Theta star (bias corrected MLE)       4.495

nu hat (MLE)      37.23 nu star (bias corrected)      34.1

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.953

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (23.32, α)      13.33 Adjusted Chi Square Value (23.32, β)      13.19

95% Gamma Approximate KM-UCL (use when n>=50)       1.776 95% Gamma Adjusted KM-UCL (use when n<50)       1.794

nu hat (MLE)      38.23 nu star (bias corrected)      38.14

MLE Mean (bias corrected)       0.953 MLE Sd (bias corrected)       1.964

k hat (MLE)       0.236 k star (bias corrected MLE)       0.235

Theta hat (MLE)       4.039 Theta star (bias corrected MLE)       4.047

Maximum      16 Median      0.01

SD       2.714 CV       2.848

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.965 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.918 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)       1.454 95% Gamma Adjusted UCL (use when n<50)       1.465

Adjusted Level of Significance (β)      0.047

Approximate Chi Square Value (38.14, α)      25 Adjusted Chi Square Value (38.14, β)      24.81

SD in Original Scale       2.706 SD in Log Scale       2.711

   95% t UCL (assumes normality of ROS data)       1.478    95% Percentile Bootstrap UCL       1.517

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.978 Mean in Log Scale     -2.809

Lilliefors Test Statistic       0.121 Lilliefors GOF Test

5% Lilliefors Critical Value       0.177 Detected Data appear Lognormal at 5% Significance Level
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     81      51

     61      20

     50       1

      0.11      0.09

  4900      0.09

750283      24.69%

   288.9    866.2

      3.3       2.999

      3.933      16.46

      2.131       2.943

      0.392

      0

      0.453

      0.113

   217.6      84.68

   755.8    390.1

   358.5    364.8

KM SD (logged)       1.418    95% Critical H Value (KM-Log)       2.665

KM Standard Error of Mean (logged)       0.161

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.495    95% H-UCL (KM -Log)       0.935

   95% BCA Bootstrap UCL       1.598    95% Bootstrap t UCL       1.862

   95% H-UCL (Log ROS)       8.692

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale       2.705 SD in Log Scale       1.71

   95% t UCL (Assumes normality)       1.481    95% H-Stat UCL       1.064

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.981 Mean in Log Scale     -1.974

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Approximate Gamma KM-UCL       1.776

Suggested UCL to Use

95% KM (t) UCL       1.52 95% GROS Approximate Gamma UCL       1.454

5% Shapiro Wilk P Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Normal GOF Test on Detected Observations Only

Mean Detects

Trichloroethene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean
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   356.9    462.4

   471.6    586.7

   746.4   1060

      4.766

      0.911

      0.233

      0.127

      0.207       0.208

  1395   1390

     25.26      25.35

   288.9    633.7

     0.0829      13.42

      6.179       6.089

   472.7    479.6

     0.01    217.5

  4900       1.3

   760.5       3.496

      0.156       0.158

  1398   1377

     25.2      25.6

   217.5    547.3

     0.047

     15.07      14.93

   369.5    373.1

      0.158

      0.113

   217.6       0.438

   760.5       4.013

   358.2    358.3

   423    492.5

 73951

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (13.42, α) Adjusted Chi Square Value (13.42, β)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Lognormal at 5% Significance Level

Adjusted Level of Significance (β)

Approximate Chi Square Value (25.60, α) Adjusted Chi Square Value (25.60, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

   95% H-UCL (Log ROS)

DL/2 Statistics

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL
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   217.6       0.839

   760.5       3.413

   358.2   5775

   746.4

Total Number of Observations      81 Number of Distinct Observations       5

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Vinyl chloride was not processed!

Number of Detects       1 Number of Non-Detects      80

Number of Distinct Detects       1 Number of Distinct Non-Detects       4

Vinyl chloride

General Statistics

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

97.5% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 Normal DL/2 Log-Transformed
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Number of Bootstrap Operations   2000

1,2,4-Trichlorobenzene

From File   FFF-GW Input.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   6/2/2016 1:18:27 PM

Minimum Detect       0.36 Minimum Non-Detect       0.19

Maximum Detect       0.54 Maximum Non-Detect       0.21

Number of Detects       2 Number of Non-Detects      39

Number of Distinct Detects       2 Number of Distinct Non-Detects       3

General Statistics

Total Number of Observations      41 Number of Distinct Observations       5

Mean of Logged Detects     -0.819 SD of Logged Detects       0.287

Median Detects       0.45 CV Detects       0.283

Skewness Detects     N/A    Kurtosis Detects     N/A    

Variance Detects      0.0162 Percent Non-Detects      95.12%

Mean Detects       0.45 SD Detects       0.127

SD      0.0594    95% KM (BCA) UCL     N/A    

95% KM (t) UCL       0.225 95% KM (Percentile Bootstrap) UCL     N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.203 Standard Error of Mean      0.0131

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      24.66 k star (bias corrected MLE)     N/A    

97.5% KM Chebyshev UCL       0.285 99% KM Chebyshev UCL       0.333

   95% KM (z) UCL       0.224    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL       0.242 95% KM Chebyshev UCL       0.26

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      11.63 nu hat (KM)    953.8

MLE Mean (bias corrected)     N/A    MLE Sd (bias corrected)     N/A    

Theta hat (MLE)      0.0182 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)      98.65 nu star (bias corrected)     N/A    

   95% Gamma Approximate KM-UCL (use when n>=50)       0.219    95% Gamma Adjusted KM-UCL (use when n<50)       0.22

Adjusted Level of Significance (β)      0.0441

Approximate Chi Square Value (953.78, α)    883.1 Adjusted Chi Square Value (953.78, β)    880.6
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Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0621 Mean in Log Scale     -3.559

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.114 Mean in Log Scale     -2.265

   95% BCA Bootstrap UCL      0.0987    95% Bootstrap t UCL       0.116

   95% H-UCL (Log ROS)       0.106

SD in Original Scale       0.101 SD in Log Scale       1.254

   95% t UCL (assumes normality of ROS data)      0.0887    95% Percentile Bootstrap UCL      0.0921

Suggested UCL to Use

95% KM (t) UCL       0.225 95% KM (% Bootstrap) UCL     N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      0.0797 SD in Log Scale       0.336

   95% t UCL (Assumes normality)       0.135    95% H-Stat UCL       0.121

Total Number of Observations      23 Number of Distinct Observations      16

Number of Detects      15 Number of Non-Detects       8

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Aluminum

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Mean Detects       0.589 SD Detects       0.704

Median Detects       0.279 CV Detects       1.194

Maximum Detect       2.3 Maximum Non-Detect      0.0721

Variance Detects       0.495 Percent Non-Detects      34.78%

Number of Distinct Detects      15 Number of Distinct Non-Detects       1

Minimum Detect      0.0774 Minimum Non-Detect      0.0721

5% Lilliefors Critical Value       0.229 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.881 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.234 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.75 Shapiro Wilk GOF Test

Skewness Detects       1.629 Kurtosis Detects       1.77

Mean of Logged Detects     -1.165 SD of Logged Detects       1.169

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
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   95% KM (z) UCL       0.623    95% KM Bootstrap t UCL       0.782

90% KM Chebyshev UCL       0.799 95% KM Chebyshev UCL       0.975

SD       0.602 95% KM (BCA) UCL       0.631

   95% KM (t) UCL       0.632    95% KM (Percentile Bootstrap) UCL       0.635

Mean       0.409 Standard Error of Mean       0.13

K-S Test Statistic       0.186 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.229 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.666 Anderson-Darling GOF Test

5% A-D Critical Value       0.767 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       1.22 99% KM Chebyshev UCL       1.701

MLE Mean (bias corrected)       0.589 MLE Sd (bias corrected)       0.668

Theta hat (MLE)       0.642 Theta star (bias corrected MLE)       0.757

nu hat (MLE)      27.52 nu star (bias corrected)      23.35

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.917 k star (bias corrected MLE)       0.778

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (21.29, α)      11.8 Adjusted Chi Square Value (21.29, β)      11.29

95% Gamma Approximate KM-UCL (use when n>=50)       0.738 95% Gamma Adjusted KM-UCL (use when n<50)       0.771

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.463 nu hat (KM)      21.29

k hat (MLE)       0.456 k star (bias corrected MLE)       0.425

Theta hat (MLE)       0.85 Theta star (bias corrected MLE)       0.911

Maximum       2.3 Median      0.0998

SD       0.628 CV       1.62

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.388

95% Gamma Approximate UCL (use when n>=50)       0.72 95% Gamma Adjusted UCL (use when n<50)       0.755

Adjusted Level of Significance (β)      0.0389

Approximate Chi Square Value (19.56, α)      10.53 Adjusted Chi Square Value (19.56, β)      10.05

nu hat (MLE)      20.97 nu star (bias corrected)      19.56

MLE Mean (bias corrected)       0.388 MLE Sd (bias corrected)       0.594

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.391 Mean in Log Scale     -2.206

Lilliefors Test Statistic       0.163 Lilliefors GOF Test

5% Lilliefors Critical Value       0.229 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.916 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.881 Detected Data appear Lognormal at 5% Significance Level

SD in Original Scale       0.626 SD in Log Scale       1.793

   95% t UCL (assumes normality of ROS data)       0.615    95% Percentile Bootstrap UCL       0.623
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UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.674    95% H-UCL (KM -Log)       0.707

   95% BCA Bootstrap UCL       0.659    95% Bootstrap t UCL       0.78

   95% H-UCL (Log ROS)       2.271

SD in Original Scale       0.623 SD in Log Scale       1.405

   95% t UCL (Assumes normality)       0.62    95% H-Stat UCL       1.001

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.397 Mean in Log Scale     -1.916

KM SD (logged)       1.148    95% Critical H Value (KM-Log)       2.727

KM Standard Error of Mean (logged)       0.248

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL       0.771

Suggested UCL to Use

95% KM (BCA) UCL       0.631 95% GROS Adjusted Gamma UCL       0.755

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Minimum Detect     0.008 Minimum Non-Detect     0.0045

Maximum Detect      0.0199 Maximum Non-Detect     0.0045

Number of Detects       3 Number of Non-Detects      20

Number of Distinct Detects       3 Number of Distinct Non-Detects       1

Chromium

General Statistics

Total Number of Observations      23 Number of Distinct Observations       4

Mean of Logged Detects     -4.504 SD of Logged Detects       0.51

Median Detects     0.0085 CV Detects       0.555

Skewness Detects       1.721 Kurtosis Detects     N/A    

Variance Detects 4.5303E-5 Percent Non-Detects      86.96%

Mean Detects      0.0121 SD Detects     0.00673

Lilliefors Test Statistic       0.372 Lilliefors GOF Test

5% Lilliefors Critical Value       0.512 Detected Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic       0.781 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Normal at 5% Significance Level

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Detected Data appear Normal at 5% Significance Level
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   95% KM (z) UCL     0.00686    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL     0.00798 95% KM Chebyshev UCL     0.00911

SD     0.00325    95% KM (BCA) UCL     N/A    

95% KM (t) UCL     0.00692 95% KM (Percentile Bootstrap) UCL     N/A    

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0055 Standard Error of Mean 8.2941E-4

Theta hat (MLE)     0.00218 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)      33.38 nu star (bias corrected)     N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)       5.564 k star (bias corrected MLE)     N/A    

97.5% KM Chebyshev UCL      0.0107 99% KM Chebyshev UCL      0.0137

Adjusted Level of Significance (β)      0.0389

Approximate Chi Square Value (131.71, α)    106.2 Adjusted Chi Square Value (131.71, β)    104.5

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       2.863 nu hat (KM)    131.7

MLE Mean (bias corrected)     N/A    MLE Sd (bias corrected)     N/A    

Lilliefors Test Statistic       0.364 Lilliefors GOF Test

5% Lilliefors Critical Value       0.512 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.8 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)     0.00682    95% Gamma Adjusted KM-UCL (use when n<50)     0.00692

   95% BCA Bootstrap UCL     0.00468    95% Bootstrap t UCL     0.00636

   95% H-UCL (Log ROS)     0.009

SD in Original Scale     0.00445 SD in Log Scale       1.607

   95% t UCL (assumes normality of ROS data)     0.00403    95% Percentile Bootstrap UCL     0.00413

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.00244 Mean in Log Scale     -7.172

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.00354 Mean in Log Scale     -5.889

KM SD (logged)       0.338    95% Critical H Value (KM-Log)       1.847

KM Standard Error of Mean (logged)      0.0863

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -5.286    95% H-UCL (KM -Log)     0.00612

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     0.00396 SD in Log Scale       0.569

   95% t UCL (Assumes normality)     0.00496    95% H-Stat UCL     0.00417
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Suggested UCL to Use

95% KM (t) UCL     0.00692 95% KM (Percentile Bootstrap) UCL     N/A    

Total Number of Observations      41 Number of Distinct Observations       5

Number of Detects       4 Number of Non-Detects      37

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Formaldehyde

General Statistics

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Mean Detects      10.62 SD Detects       5.763

Median Detects       9.21 CV Detects       0.543

Maximum Detect      18.8 Maximum Non-Detect       5

Variance Detects      33.21 Percent Non-Detects      90.24%

Number of Distinct Detects       4 Number of Distinct Non-Detects       1

Minimum Detect       5.26 Minimum Non-Detect       5

5% Shapiro Wilk Critical Value       0.748 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.339 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.876 Shapiro Wilk GOF Test

Skewness Detects       1.35 Kurtosis Detects       2.547

Mean of Logged Detects       2.259 SD of Logged Detects       0.522

SD       2.283    95% KM (BCA) UCL     N/A    

95% KM (t) UCL       6.241 95% KM (Percentile Bootstrap) UCL     N/A    

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       5.548 Standard Error of Mean       0.412

5% Lilliefors Critical Value       0.443 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.352 Anderson-Darling GOF Test

5% A-D Critical Value       0.659 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       8.119 99% KM Chebyshev UCL       9.644

   95% KM (z) UCL       6.225    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL       6.783 95% KM Chebyshev UCL       7.343

Theta hat (MLE)       2.14 Theta star (bias corrected MLE)       7.547

nu hat (MLE)      39.7 nu star (bias corrected)      11.26

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       4.962 k star (bias corrected MLE)       1.407

K-S Test Statistic       0.303 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.396 Detected data appear Gamma Distributed at 5% Significance Level

Gamma Kaplan-Meier (KM) Statistics

MLE Mean (bias corrected)      10.62 MLE Sd (bias corrected)       8.953
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Approximate Chi Square Value (484.40, α)    434.4 Adjusted Chi Square Value (484.40, β)    432.6

   95% Gamma Approximate KM-UCL (use when n>=50)       6.187    95% Gamma Adjusted KM-UCL (use when n<50)       6.212

k hat (KM)       5.907 nu hat (KM)    484.4

Maximum      18.8 Median      0.01

SD       3.553 CV       3.351

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       1.06

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.0441

Approximate Chi Square Value (15.81, α)       7.828 Adjusted Chi Square Value (15.81, β)       7.623

nu hat (MLE)      15.62 nu star (bias corrected)      15.81

MLE Mean (bias corrected)       1.06 MLE Sd (bias corrected)       2.415

k hat (MLE)       0.19 k star (bias corrected MLE)       0.193

Theta hat (MLE)       5.567 Theta star (bias corrected MLE)       5.5

Lilliefors Test Statistic       0.27 Lilliefors GOF Test

5% Lilliefors Critical Value       0.443 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.946 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.748 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       2.142    95% Gamma Adjusted UCL (use when n<50)     N/A    

   95% BCA Bootstrap UCL       3.013    95% Bootstrap t UCL       3.53

   95% H-UCL (Log ROS)       4.655

SD in Original Scale       3.469 SD in Log Scale       1.707

   95% t UCL (assumes normality of ROS data)       2.607    95% Percentile Bootstrap UCL       2.663

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       1.695 Mean in Log Scale     -0.792

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       3.292 Mean in Log Scale       1.047

KM SD (logged)       0.239    95% Critical H Value (KM-Log)       1.744

KM Standard Error of Mean (logged)      0.0431

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)       1.673    95% H-UCL (KM -Log)       5.854

Suggested UCL to Use

95% KM (t) UCL       6.241 95% KM (Percentile Bootstrap) UCL     N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       2.905 SD in Log Scale       0.428

   95% t UCL (Assumes normality)       4.056    95% H-Stat UCL       3.539

Warning: One or more Recommended UCL(s) not available!
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Total Number of Observations      23 Number of Distinct Observations       5

Number of Detects       4 Number of Non-Detects      19

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Lead

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Mean Detects      0.0372 SD Detects      0.029

Median Detects      0.0375 CV Detects       0.778

Maximum Detect      0.0682 Maximum Non-Detect     0.004

Variance Detects 8.3831E-4 Percent Non-Detects      82.61%

Number of Distinct Detects       4 Number of Distinct Non-Detects       1

Minimum Detect     0.0058 Minimum Non-Detect     0.004

5% Lilliefors Critical Value       0.443 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.748 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.222 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.937 Shapiro Wilk GOF Test

Skewness Detects    -0.0256 Kurtosis Detects     -3.743

Mean of Logged Detects     -3.658 SD of Logged Detects       1.122

   95% KM (z) UCL      0.0163    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL      0.0216 95% KM Chebyshev UCL      0.027

SD      0.0164    95% KM (BCA) UCL     N/A    

95% KM (t) UCL      0.0165 95% KM (Percentile Bootstrap) UCL     N/A    

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.00978 Standard Error of Mean     0.00394

K-S Test Statistic       0.277 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.399 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.307 Anderson-Darling GOF Test

5% A-D Critical Value       0.662 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.0344 99% KM Chebyshev UCL      0.049

MLE Mean (bias corrected)      0.0372 MLE Sd (bias corrected)      0.0505

Theta hat (MLE)      0.0247 Theta star (bias corrected MLE)      0.0685

nu hat (MLE)      12.06 nu star (bias corrected)       4.349

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.508 k star (bias corrected MLE)       0.544

Approximate Chi Square Value (16.42, α)       8.256 Adjusted Chi Square Value (16.42, β)       7.838

   95% Gamma Approximate KM-UCL (use when n>=50)      0.0194    95% Gamma Adjusted KM-UCL (use when n<50)      0.0205

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.357 nu hat (KM)      16.42
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Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

k hat (MLE)       2.397 k star (bias corrected MLE)       2.113

Theta hat (MLE)     0.00615 Theta star (bias corrected MLE)     0.00697

Maximum      0.0682 Median      0.01

SD      0.015 CV       1.019

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0058 Mean      0.0147

   95% Gamma Approximate UCL (use when n>=50)      0.019    95% Gamma Adjusted UCL (use when n<50)     N/A    

Adjusted Level of Significance (β)      0.0389

Approximate Chi Square Value (97.22, α)      75.47 Adjusted Chi Square Value (97.22, β)      74.09

nu hat (MLE)    110.3 nu star (bias corrected)      97.22

MLE Mean (bias corrected)      0.0147 MLE Sd (bias corrected)      0.0101

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.00694 Mean in Log Scale     -8.193

Lilliefors Test Statistic       0.247 Lilliefors GOF Test

5% Lilliefors Critical Value       0.443 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.912 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.748 Detected Data appear Lognormal at 5% Significance Level

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -5.197    95% H-UCL (KM -Log)      0.0115

   95% BCA Bootstrap UCL      0.0164    95% Bootstrap t UCL      0.0289

   95% H-UCL (Log ROS)       1.036

SD in Original Scale      0.0178 SD in Log Scale       3.007

   95% t UCL (assumes normality of ROS data)      0.0133    95% Percentile Bootstrap UCL      0.0132

SD in Original Scale      0.0173 SD in Log Scale       1.074

   95% t UCL (Assumes normality)      0.0143    95% H-Stat UCL      0.0101

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.00813 Mean in Log Scale     -5.77

KM SD (logged)       0.814    95% Critical H Value (KM-Log)       2.296

KM Standard Error of Mean (logged)       0.196

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

Suggested UCL to Use

95% KM (t) UCL      0.0165 95% KM (Percentile Bootstrap) UCL     N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level
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However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
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General Statistics

Total Number of Observations    146 Number of Distinct Observations      21

Number of Bootstrap Operations   2000

Value (1,1-dichloroethane)

From File   ProUCL Input Files_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   8/13/2014 3:45:37 PM

Variance Detects    184.2 Percent Non-Detects      86.99%

Mean Detects       6.333 SD Detects      13.57

Minimum Detect       0.15 Minimum Non-Detect       0.1

Maximum Detect      41 Maximum Non-Detect       0.13

Number of Detects      19 Number of Non-Detects    127

Number of Distinct Detects      19 Number of Distinct Non-Detects       2

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.492 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.901 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects    -0.0503 SD of Logged Detects       1.773

Median Detects       0.56 CV Detects       2.143

Skewness Detects       2.08 Kurtosis Detects       2.701

SD       5.206    95% KM (BCA) UCL       1.738

   95% KM (t) UCL       1.644    95% KM (Percentile Bootstrap) UCL       1.675

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.911 Standard Error of Mean       0.443

Lilliefors Test Statistic       0.467 Lilliefors GOF Test

5% Lilliefors Critical Value       0.203 Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       2.963 Anderson-Darling GOF Test

5% A-D Critical Value       0.832 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       3.676 99% KM Chebyshev UCL       5.316

   95% KM (z) UCL       1.639    95% KM Bootstrap t UCL       1.968

90% KM Chebyshev UCL       2.239 95% KM Chebyshev UCL       2.841

Theta hat (MLE)      17.89 Theta star (bias corrected MLE)      19.01

nu hat (MLE)      13.45 nu star (bias corrected)      12.66

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.354 k star (bias corrected MLE)       0.333

K-S Test Statistic       0.34 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.214 Detected Data Not Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)       6.333 MLE Sd (bias corrected)      10.97

SURROUNDING INDUSTRIAL PROPERTIES - GROUNDWATER
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Approximate Chi Square Value (8.94, α)       3.293 Adjusted Chi Square Value (8.94, β)       3.258

   95% Gamma Approximate KM-UCL (use when n>=50)       2.475    95% Gamma Adjusted KM-UCL (use when n<50)       2.501

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.0306 nu hat (KM)       8.943

Maximum      41 Median      0.01

SD       5.236 CV       6.288

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.833

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Adjusted Level of Significance (β)      0.0484

Approximate Chi Square Value (56.59, α)      40.3 Adjusted Chi Square Value (56.59, β)      40.16

nu hat (MLE)      56.42 nu star (bias corrected)      56.59

MLE Mean (bias corrected)       0.833 MLE Sd (bias corrected)       1.892

k hat (MLE)       0.193 k star (bias corrected MLE)       0.194

Theta hat (MLE)       4.31 Theta star (bias corrected MLE)       4.297

Lilliefors Test Statistic       0.194 Lilliefors GOF Test

5% Lilliefors Critical Value       0.203 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.795 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.901 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       1.169    95% Gamma Adjusted UCL (use when n<50)       1.173

   95% BCA Bootstrap UCL       1.84    95% Bootstrap t UCL      11.36

   95% H-UCL (Log ROS)    120.4

SD in Original Scale       5.237 SD in Log Scale       4.416

   95% t UCL (assumes normality of ROS data)       1.547    95% Percentile Bootstrap UCL       1.644

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.83 Mean in Log Scale     -7.33

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.878 Mean in Log Scale     -2.431

KM SD (logged)       0.981    95% Critical H Value (KM-Log)       2.185

KM Standard Error of Mean (logged)      0.0834

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -2.009    95% H-UCL (KM -Log)       0.259

Suggested UCL to Use

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale       5.229 SD in Log Scale       1.12

   95% t UCL (Assumes normality)       1.594    95% H-Stat UCL       0.204
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% KM (Chebyshev) UCL       2.841

Minimum Detect       6.1 Minimum Non-Detect       2.5

Maximum Detect   1400 Maximum Non-Detect       2.7

Number of Detects      33 Number of Non-Detects    113

Number of Distinct Detects      29 Number of Distinct Non-Detects       2

Value (acetone)

General Statistics

Total Number of Observations    146 Number of Distinct Observations      31

Mean of Logged Detects       3.32 SD of Logged Detects       1.203

Median Detects      23 CV Detects       2.851

Skewness Detects       4.975 Kurtosis Detects      26.29

Variance Detects  61629 Percent Non-Detects      77.4%

Mean Detects      87.07 SD Detects    248.3

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      21.61 Standard Error of Mean      10.21

Lilliefors Test Statistic       0.419 Lilliefors GOF Test

5% Lilliefors Critical Value       0.154 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.336 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.931 Detected Data Not Normal at 5% Significance Level

97.5% KM Chebyshev UCL      85.38 99% KM Chebyshev UCL    123.2

   95% KM (z) UCL      38.41    95% KM Bootstrap t UCL      83.59

90% KM Chebyshev UCL      52.24 95% KM Chebyshev UCL      66.12

SD    121.5 95% KM (BCA) UCL      41.97

   95% KM (t) UCL      38.52    95% KM (Percentile Bootstrap) UCL      39.67

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.546 k star (bias corrected MLE)       0.517

K-S Test Statistic       0.289 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.161 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       3.935 Anderson-Darling GOF Test

5% A-D Critical Value       0.807 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.0317 nu hat (KM)       9.243

MLE Mean (bias corrected)      87.07 MLE Sd (bias corrected)    121.1

Theta hat (MLE)    159.3 Theta star (bias corrected MLE)    168.4

nu hat (MLE)      36.07 nu star (bias corrected)      34.12
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For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      19.69

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (9.24, α)       3.474 Adjusted Chi Square Value (9.24, β)       3.439

   95% Gamma Approximate KM-UCL (use when n>=50)      57.5    95% Gamma Adjusted KM-UCL (use when n<50)      58.09

nu hat (MLE)      39.34 nu star (bias corrected)      39.86

MLE Mean (bias corrected)      19.69 MLE Sd (bias corrected)      53.28

k hat (MLE)       0.135 k star (bias corrected MLE)       0.137

Theta hat (MLE)    146.1 Theta star (bias corrected MLE)    144.2

Maximum   1400 Median      0.01

SD    122.2 CV       6.208

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.878 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.931 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      29.73    95% Gamma Adjusted UCL (use when n<50)      29.85

Adjusted Level of Significance (β)      0.0484

Approximate Chi Square Value (39.86, α)      26.4 Adjusted Chi Square Value (39.86, β)      26.29

SD in Original Scale    122.1 SD in Log Scale       2.609

   95% t UCL (assumes normality of ROS data)      37.17    95% Percentile Bootstrap UCL      40.64

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      20.45 Mean in Log Scale     -0.199

Lilliefors Test Statistic       0.13 Lilliefors GOF Test

5% Lilliefors Critical Value       0.154 Detected Data appear Lognormal at 5% Significance Level

KM SD (logged)       1.152    95% Critical H Value (KM-Log)       2.345

KM Standard Error of Mean (logged)      0.0968

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)       1.46    95% H-UCL (KM -Log)      10.46

   95% BCA Bootstrap UCL      51.99    95% Bootstrap t UCL      83.29

   95% H-UCL (Log ROS)      59.25

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale    122 SD in Log Scale       1.393

   95% t UCL (Assumes normality)      37.43    95% H-Stat UCL       9.417

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      20.71 Mean in Log Scale       0.972

Suggested UCL to Use

95% KM (BCA) UCL      41.97
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Value (benzene)

General Statistics

Total Number of Observations    146 Number of Distinct Observations      21

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Variance Detects      0.0582 Percent Non-Detects      80.82%

Mean Detects       0.321 SD Detects       0.241

Minimum Detect      0.092 Minimum Non-Detect      0.08

Maximum Detect       0.95 Maximum Non-Detect       0.13

Number of Detects      28 Number of Non-Detects    118

Number of Distinct Detects      20 Number of Distinct Non-Detects       2

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.807 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.924 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects     -1.366 SD of Logged Detects       0.671

Median Detects       0.23 CV Detects       0.751

Skewness Detects       1.436 Kurtosis Detects       1.224

SD       0.141    95% KM (BCA) UCL       0.148

95% KM (t) UCL       0.146 95% KM (Percentile Bootstrap) UCL       0.147

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.127 Standard Error of Mean      0.0118

Lilliefors Test Statistic       0.183 Lilliefors GOF Test

5% Lilliefors Critical Value       0.167 Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.873 Anderson-Darling GOF Test

5% A-D Critical Value       0.757 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.201 99% KM Chebyshev UCL       0.244

   95% KM (z) UCL       0.146    95% KM Bootstrap t UCL       0.152

90% KM Chebyshev UCL       0.162 95% KM Chebyshev UCL       0.178

Theta hat (MLE)       0.138 Theta star (bias corrected MLE)       0.153

nu hat (MLE)    130.2 nu star (bias corrected)    117.6

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       2.325 k star (bias corrected MLE)       2.099

K-S Test Statistic       0.158 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.167 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (236.70, α)    202.1 Adjusted Chi Square Value (236.70, β)    201.8

95% Gamma Approximate KM-UCL (use when n>=50)       0.148 95% Gamma Adjusted KM-UCL (use when n<50)       0.148

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.811 nu hat (KM)    236.7

MLE Mean (bias corrected)       0.321 MLE Sd (bias corrected)       0.222
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Maximum       0.95 Median      0.01

SD       0.161 CV       2.297

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      0.0701

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.0484

Approximate Chi Square Value (140.77, α)    114.4 Adjusted Chi Square Value (140.77, β)    114.1

nu hat (MLE)    142.4 nu star (bias corrected)    140.8

MLE Mean (bias corrected)      0.0701 MLE Sd (bias corrected)       0.101

k hat (MLE)       0.488 k star (bias corrected MLE)       0.482

Theta hat (MLE)       0.144 Theta star (bias corrected MLE)       0.145

Lilliefors Test Statistic       0.134 Lilliefors GOF Test

5% Lilliefors Critical Value       0.167 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.938 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.924 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      0.0862 95% Gamma Adjusted UCL (use when n<50)      0.0864

   95% BCA Bootstrap UCL       0.111    95% Bootstrap t UCL       0.113

   95% H-UCL (Log ROS)       0.128

SD in Original Scale       0.157 SD in Log Scale       1.516

   95% t UCL (assumes normality of ROS data)       0.106    95% Percentile Bootstrap UCL       0.107

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0849 Mean in Log Scale     -3.552

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.0982 Mean in Log Scale     -2.78

KM SD (logged)       0.54    95% Critical H Value (KM-Log)       1.853

KM Standard Error of Mean (logged)      0.0456

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -2.3    95% H-UCL (KM -Log)       0.126

95% Approximate Gamma KM-UCL       0.148

Suggested UCL to Use

95% KM (t) UCL       0.146 95% GROS Approximate Gamma UCL      0.0862

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

SD in Original Scale       0.151 SD in Log Scale       0.771

   95% t UCL (Assumes normality)       0.119    95% H-Stat UCL      0.0949

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
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Number of Detects       1 Number of Non-Detects       4

Number of Distinct Detects       1 Number of Distinct Non-Detects       3

Value (bis(2-ethylhexyl)phthalate)

General Statistics

Total Number of Observations       5 Number of Distinct Observations       4

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Total Number of Observations    146 Number of Distinct Observations      10

Number of Detects       8 Number of Non-Detects    138

Value (bromodichloromethane)

General Statistics

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Value (bis(2-ethylhexyl)phthalate) was not processed!

Mean Detects       0.708 SD Detects       0.344

Median Detects       0.56 CV Detects       0.486

Maximum Detect       1.3 Maximum Non-Detect       0.12

Variance Detects       0.118 Percent Non-Detects      94.52%

Number of Distinct Detects       8 Number of Distinct Non-Detects       2

Minimum Detect       0.39 Minimum Non-Detect      0.093

5% Shapiro Wilk Critical Value       0.818 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.273 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.847 Shapiro Wilk GOF Test

Skewness Detects       0.766 Kurtosis Detects     -0.937

Mean of Logged Detects     -0.445 SD of Logged Detects       0.471

SD       0.159    95% KM (BCA) UCL       0.151

95% KM (t) UCL       0.15 95% KM (Percentile Bootstrap) UCL       0.151

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.127 Standard Error of Mean      0.0141

5% Lilliefors Critical Value       0.313 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.615 Anderson-Darling GOF Test

5% A-D Critical Value       0.719 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.214 99% KM Chebyshev UCL       0.266

   95% KM (z) UCL       0.15    95% KM Bootstrap t UCL       0.153

90% KM Chebyshev UCL       0.169 95% KM Chebyshev UCL       0.188

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

K-S Test Statistic       0.29 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.295 Detected data appear Gamma Distributed at 5% Significance Level
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Theta hat (MLE)       0.136 Theta star (bias corrected MLE)       0.213

nu hat (MLE)      83.05 nu star (bias corrected)      53.24

k hat (MLE)       5.191 k star (bias corrected MLE)       3.328

Approximate Chi Square Value (185.72, α)    155.2 Adjusted Chi Square Value (185.72, β)    154.9

   95% Gamma Approximate KM-UCL (use when n>=50)       0.152    95% Gamma Adjusted KM-UCL (use when n<50)       0.152

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.636 nu hat (KM)    185.7

MLE Mean (bias corrected)       0.708 MLE Sd (bias corrected)       0.388

Maximum       1.3 Median      0.01

SD       0.177 CV       3.455

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      0.0512

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.0484

Approximate Chi Square Value (137.63, α)    111.5 Adjusted Chi Square Value (137.63, β)    111.3

nu hat (MLE)    139.2 nu star (bias corrected)    137.6

MLE Mean (bias corrected)      0.0512 MLE Sd (bias corrected)      0.0746

k hat (MLE)       0.477 k star (bias corrected MLE)       0.471

Theta hat (MLE)       0.107 Theta star (bias corrected MLE)       0.109

Lilliefors Test Statistic       0.273 Lilliefors GOF Test

5% Lilliefors Critical Value       0.313 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.863 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.818 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.0632    95% Gamma Adjusted UCL (use when n<50)      0.0633

   95% BCA Bootstrap UCL       0.121    95% Bootstrap t UCL       0.121

   95% H-UCL (Log ROS)       0.128

SD in Original Scale       0.179 SD in Log Scale       1.518

   95% t UCL (assumes normality of ROS data)       0.112    95% Percentile Bootstrap UCL       0.114

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0873 Mean in Log Scale     -3.55

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.0934 Mean in Log Scale     -2.724

KM SD (logged)       0.451    95% Critical H Value (KM-Log)       1.802

KM Standard Error of Mean (logged)      0.0399

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -2.269    95% H-UCL (KM -Log)       0.122

DL/2 is not a recommended method, provided for comparisons and historical reasons

SD in Original Scale       0.167 SD in Log Scale       0.568

   95% t UCL (Assumes normality)       0.116    95% H-Stat UCL      0.0842
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL       0.15 95% KM (Percentile Bootstrap) UCL       0.151

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Minimum Detect       0.16 Minimum Non-Detect      0.06

Maximum Detect       1 Maximum Non-Detect       0.19

Number of Detects      27 Number of Non-Detects    119

Number of Distinct Detects      23 Number of Distinct Non-Detects       2

Value (carbon tetrachloride)

General Statistics

Total Number of Observations    146 Number of Distinct Observations      25

Mean of Logged Detects     -0.661 SD of Logged Detects       0.518

Median Detects       0.66 CV Detects       0.449

Skewness Detects       0.114 Kurtosis Detects     -1.103

Variance Detects      0.0678 Percent Non-Detects      81.51%

Mean Detects       0.58 SD Detects       0.26

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.156 Standard Error of Mean      0.0194

Lilliefors Test Statistic       0.139 Lilliefors GOF Test

5% Lilliefors Critical Value       0.171 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.932 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.923 Detected Data appear Normal at 5% Significance Level

97.5% KM Chebyshev UCL       0.277 99% KM Chebyshev UCL       0.349

   95% KM (z) UCL       0.188    95% KM Bootstrap t UCL       0.193

90% KM Chebyshev UCL       0.215 95% KM Chebyshev UCL       0.241

SD       0.23    95% KM (BCA) UCL       0.185

95% KM (t) UCL       0.188 95% KM (Percentile Bootstrap) UCL       0.189

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       4.473 k star (bias corrected MLE)       4.001

K-S Test Statistic       0.187 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.169 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.661 Anderson-Darling GOF Test

5% A-D Critical Value       0.748 Detected data appear Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)       0.58 MLE Sd (bias corrected)       0.29

Theta hat (MLE)       0.13 Theta star (bias corrected MLE)       0.145

nu hat (MLE)    241.6 nu star (bias corrected)    216.1
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Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.463 nu hat (KM)    135.2

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.141

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (135.23, α)    109.4 Adjusted Chi Square Value (135.23, β)    109.1

   95% Gamma Approximate KM-UCL (use when n>=50)       0.193    95% Gamma Adjusted KM-UCL (use when n<50)       0.194

nu hat (MLE)    131.5 nu star (bias corrected)    130.1

MLE Mean (bias corrected)       0.141 MLE Sd (bias corrected)       0.211

k hat (MLE)       0.45 k star (bias corrected MLE)       0.446

Theta hat (MLE)       0.312 Theta star (bias corrected MLE)       0.315

Maximum       1 Median      0.01

SD       0.245 CV       1.74

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.924 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.923 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.175    95% Gamma Adjusted UCL (use when n<50)       0.175

Adjusted Level of Significance (β)      0.0484

Approximate Chi Square Value (130.13, α)    104.8 Adjusted Chi Square Value (130.13, β)    104.6

SD in Original Scale       0.226 SD in Log Scale       1.08

   95% t UCL (assumes normality of ROS data)       0.219    95% Percentile Bootstrap UCL       0.22

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.188 Mean in Log Scale     -2.236

Lilliefors Test Statistic       0.201 Lilliefors GOF Test

5% Lilliefors Critical Value       0.171 Detected Data Not Lognormal at 5% Significance Level

KM SD (logged)       0.864    95% Critical H Value (KM-Log)       2.084

KM Standard Error of Mean (logged)      0.073

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -2.413    95% H-UCL (KM -Log)       0.151

   95% BCA Bootstrap UCL       0.223    95% Bootstrap t UCL       0.224

   95% H-UCL (Log ROS)       0.235

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.237 SD in Log Scale       1.117

   95% t UCL (Assumes normality)       0.177    95% H-Stat UCL       0.148

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.145 Mean in Log Scale     -2.751

Suggested UCL to Use
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Value (chloroform)

General Statistics

Total Number of Observations    146 Number of Distinct Observations      42

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% KM (t) UCL       0.188 95% KM (Percentile Bootstrap) UCL       0.189

Variance Detects      21.57 Percent Non-Detects      60.27%

Mean Detects       2.508 SD Detects       4.644

Minimum Detect       0.11 Minimum Non-Detect      0.08

Maximum Detect      19 Maximum Non-Detect       0.15

Number of Detects      58 Number of Non-Detects      88

Number of Distinct Detects      40 Number of Distinct Non-Detects       2

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.568 Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value       0 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects     -0.38 SD of Logged Detects       1.507

Median Detects       0.31 CV Detects       1.852

Skewness Detects       2.368 Kurtosis Detects       4.966

SD       3.135    95% KM (BCA) UCL       1.478

   95% KM (t) UCL       1.478    95% KM (Percentile Bootstrap) UCL       1.505

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       1.045 Standard Error of Mean       0.262

Lilliefors Test Statistic       0.334 Lilliefors GOF Test

5% Lilliefors Critical Value       0.116 Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       5.859 Anderson-Darling GOF Test

5% A-D Critical Value       0.818 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       2.679 99% KM Chebyshev UCL       3.649

   95% KM (z) UCL       1.475    95% KM Bootstrap t UCL       1.645

90% KM Chebyshev UCL       1.83 95% KM Chebyshev UCL       2.186

Theta hat (MLE)       5.115 Theta star (bias corrected MLE)       5.263

nu hat (MLE)      56.88 nu star (bias corrected)      55.27

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.49 k star (bias corrected MLE)       0.476

K-S Test Statistic       0.26 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.124 Detected Data Not Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (32.43, α)      20.41 Adjusted Chi Square Value (32.43, β)      20.32

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.111 nu hat (KM)      32.43

MLE Mean (bias corrected)       2.508 MLE Sd (bias corrected)       3.633
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   95% Gamma Approximate KM-UCL (use when n>=50)       1.66    95% Gamma Adjusted KM-UCL (use when n<50)       1.668

Maximum      19 Median      0.01

SD       3.159 CV       3.152

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       1.002

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.0484

Approximate Chi Square Value (70.98, α)      52.59 Adjusted Chi Square Value (70.98, β)      52.43

nu hat (MLE)      71.11 nu star (bias corrected)      70.98

MLE Mean (bias corrected)       1.002 MLE Sd (bias corrected)       2.033

k hat (MLE)       0.244 k star (bias corrected MLE)       0.243

Theta hat (MLE)       4.116 Theta star (bias corrected MLE)       4.123

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       1.009 Mean in Log Scale     -3.038

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.21 Lilliefors GOF Test

5% Lilliefors Critical Value       0.116 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       1.353    95% Gamma Adjusted UCL (use when n<50)       1.357

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       1.025 Mean in Log Scale     -2.005

   95% BCA Bootstrap UCL       1.566    95% Bootstrap t UCL       1.634

   95% H-UCL (Log ROS)       4.786

SD in Original Scale       3.157 SD in Log Scale       2.707

   95% t UCL (assumes normality of ROS data)       1.442    95% Percentile Bootstrap UCL       1.471

Suggested UCL to Use

95% KM (Chebyshev) UCL       2.186

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       3.152 SD in Log Scale       1.639

   95% t UCL (Assumes normality)       1.457    95% H-Stat UCL       0.762

Value (cis-1,2-dichloroethene)

General Statistics

Total Number of Observations    146 Number of Distinct Observations      35

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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Number of Detects      43 Number of Non-Detects    103

Number of Distinct Detects      33 Number of Distinct Non-Detects       2

Median Detects       0.34 CV Detects       1.77

Skewness Detects       5.297 Kurtosis Detects      30.43

Variance Detects       1.311 Percent Non-Detects      70.55%

Mean Detects       0.647 SD Detects       1.145

Minimum Detect       0.19 Minimum Non-Detect       0.18

Maximum Detect       7.4 Maximum Non-Detect       0.2

Lilliefors Test Statistic       0.345 Lilliefors GOF Test

5% Lilliefors Critical Value       0.135 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.369 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.943 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects     -0.855 SD of Logged Detects       0.71

   95% KM (z) UCL       0.407    95% KM Bootstrap t UCL       0.62

90% KM Chebyshev UCL       0.481 95% KM Chebyshev UCL       0.555

SD       0.65    95% KM (BCA) UCL       0.421

95% KM (t) UCL       0.408 95% KM (Percentile Bootstrap) UCL       0.417

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.318 Standard Error of Mean      0.0544

K-S Test Statistic       0.283 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.138 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       4.939 Anderson-Darling GOF Test

5% A-D Critical Value       0.771 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.657 99% KM Chebyshev UCL       0.859

MLE Mean (bias corrected)       0.647 MLE Sd (bias corrected)       0.577

Theta hat (MLE)       0.484 Theta star (bias corrected MLE)       0.514

nu hat (MLE)    114.9 nu star (bias corrected)    108.2

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.336 k star (bias corrected MLE)       1.258

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (69.69, α)      51.47 Adjusted Chi Square Value (69.69, β)      51.31

   95% Gamma Approximate KM-UCL (use when n>=50)       0.43    95% Gamma Adjusted KM-UCL (use when n<50)       0.431

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.239 nu hat (KM)      69.69

k hat (MLE)       0.357 k star (bias corrected MLE)       0.354

Maximum       7.4 Median      0.01

SD       0.682 CV       3.451

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.198
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Theta hat (MLE)       0.554 Theta star (bias corrected MLE)       0.558

   95% Gamma Approximate UCL (use when n>=50)       0.252    95% Gamma Adjusted UCL (use when n<50)       0.253

Adjusted Level of Significance (β)      0.0484

Approximate Chi Square Value (103.38, α)      80.92 Adjusted Chi Square Value (103.38, β)      80.72

nu hat (MLE)    104.2 nu star (bias corrected)    103.4

MLE Mean (bias corrected)       0.198 MLE Sd (bias corrected)       0.332

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.233 Mean in Log Scale     -2.487

Lilliefors Test Statistic       0.213 Lilliefors GOF Test

5% Lilliefors Critical Value       0.135 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.804 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.943 Detected Data Not Lognormal at 5% Significance Level

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.256 Mean in Log Scale     -1.932

   95% BCA Bootstrap UCL       0.425    95% Bootstrap t UCL       0.49

   95% H-UCL (Log ROS)       0.289

SD in Original Scale       0.673 SD in Log Scale       1.378

   95% t UCL (assumes normality of ROS data)       0.325    95% Percentile Bootstrap UCL       0.333

Suggested UCL to Use

95% KM (t) UCL       0.408 95% KM (% Bootstrap) UCL       0.417

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       0.666 SD in Log Scale       0.797

   95% t UCL (Assumes normality)       0.347    95% H-Stat UCL       0.228

Number of Detects      14 Number of Non-Detects       2

Number of Distinct Detects      13 Number of Distinct Non-Detects       1

Value (iron)

General Statistics

Total Number of Observations      16 Number of Distinct Observations      14

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Median Detects       0.709 CV Detects       2.002

Skewness Detects       2.384 Kurtosis Detects       4.77

Variance Detects      43.02 Percent Non-Detects      12.5%

Mean Detects       3.276 SD Detects       6.559

Minimum Detect      0.0921 Minimum Non-Detect      0.0736

Maximum Detect      21.4 Maximum Non-Detect      0.0736

Mean of Logged Detects     -0.262 SD of Logged Detects       1.661
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Lilliefors Test Statistic       0.391 Lilliefors GOF Test

5% Lilliefors Critical Value       0.237 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.537 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.874 Detected Data Not Normal at 5% Significance Level

   95% KM (z) UCL       5.439    95% KM Bootstrap t UCL      21.91

90% KM Chebyshev UCL       7.55 95% KM Chebyshev UCL       9.668

SD       6.006    95% KM (BCA) UCL       5.712

   95% KM (t) UCL       5.607    95% KM (Percentile Bootstrap) UCL       5.519

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       2.876 Standard Error of Mean       1.558

K-S Test Statistic       0.259 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.243 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       1.315 Anderson-Darling GOF Test

5% A-D Critical Value       0.804 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      12.61 99% KM Chebyshev UCL      18.38

MLE Mean (bias corrected)       3.276 MLE Sd (bias corrected)       5.191

Theta hat (MLE)       7.339 Theta star (bias corrected MLE)       8.224

nu hat (MLE)      12.5 nu star (bias corrected)      11.15

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.446 k star (bias corrected MLE)       0.398

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (7.34, α)       2.357 Adjusted Chi Square Value (7.34, β)       2.049

   95% Gamma Approximate KM-UCL (use when n>=50)       8.951    95% Gamma Adjusted KM-UCL (use when n<50)      10.3

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.229 nu hat (KM)       7.336

k hat (MLE)       0.36 k star (bias corrected MLE)       0.334

Theta hat (MLE)       7.963 Theta star (bias corrected MLE)       8.579

Maximum      21.4 Median       0.416

SD       6.207 CV       2.164

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       2.868

   95% Gamma Approximate UCL (use when n>=50)       7.001    95% Gamma Adjusted UCL (use when n<50)       7.803

Adjusted Level of Significance (β)      0.0335

Approximate Chi Square Value (10.70, α)       4.382 Adjusted Chi Square Value (10.70, β)       3.932

nu hat (MLE)      11.53 nu star (bias corrected)      10.7

MLE Mean (bias corrected)       2.868 MLE Sd (bias corrected)       4.96

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.907 Shapiro Wilk GOF Test
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Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       2.869 Mean in Log Scale     -0.749

Lilliefors Test Statistic       0.157 Lilliefors GOF Test

5% Lilliefors Critical Value       0.237 Detected Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.874 Detected Data appear Lognormal at 5% Significance Level

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -0.555    95% H-UCL (KM -Log)      12.89

   95% BCA Bootstrap UCL       6.771    95% Bootstrap t UCL      21.62

   95% H-UCL (Log ROS)      42.41

SD in Original Scale       6.207 SD in Log Scale       2.045

   95% t UCL (assumes normality of ROS data)       5.589    95% Percentile Bootstrap UCL       5.576

SD in Original Scale       6.205 SD in Log Scale       1.863

   95% t UCL (Assumes normality)       5.591    95% H-Stat UCL      22.58

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       2.871 Mean in Log Scale     -0.642

KM SD (logged)       1.686    95% Critical H Value (KM-Log)       3.882

KM Standard Error of Mean (logged)       0.437

Value (manganese)

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

99% KM (Chebyshev) UCL      18.38

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD       3.855 Std. Error of Mean       1.928

Coefficient of Variation       1.889 Skewness       1.993

Minimum      0.0153 Mean       2.041

Maximum       7.82 Median       0.164

Total Number of Observations       4 Number of Distinct Observations       4

Number of Missing Observations       0

Normal GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0
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5% Lilliefors Critical Value       0.443 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.748 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.424 Lilliefors GOF Test

Shapiro Wilk Test Statistic       0.656 Shapiro Wilk GOF Test

Gamma GOF Test

A-D Test Statistic       0.461 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.708 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       6.897

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       6.577    95% Adjusted-CLT UCL (Chen-1995)       7.264

Theta hat (MLE)       7.131 Theta star (bias corrected MLE)       8.567

nu hat (MLE)       2.289 nu star (bias corrected)       1.906

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.286 k star (bias corrected MLE)       0.238

K-S Test Statistic       0.306 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.419 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      27.9    95% Adjusted Gamma UCL (use when n<50)     N/A    

Adjusted Level of Significance     N/A    Adjusted Chi Square Value     N/A    

MLE Mean (bias corrected)       2.041 MLE Sd (bias corrected)       4.181

Approximate Chi Square Value (0.05)       0.139

Lognormal Statistics

Minimum of Logged Data     -4.18 Mean of logged Data     -1.715

5% Lilliefors Critical Value       0.443 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.748 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.24 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.917 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       7.13  97.5% Chebyshev (MVUE) UCL       9.583

   99% Chebyshev (MVUE) UCL      14.4

Assuming Lognormal Distribution

   95% H-UCL 1.002E+14    90% Chebyshev (MVUE) UCL       5.362

Maximum of Logged Data       2.057 SD of logged Data       2.819

   95% Hall's Bootstrap UCL     N/A       95% Percentile Bootstrap UCL     N/A    

   95% CLT UCL       5.211    95% Jackknife UCL       6.577

   95% Standard Bootstrap UCL     N/A       95% Bootstrap-t UCL     N/A    

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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   95% BCA Bootstrap UCL     N/A    

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL       6.577

   90% Chebyshev(Mean, Sd) UCL       7.823    95% Chebyshev(Mean, Sd) UCL      10.44

 97.5% Chebyshev(Mean, Sd) UCL      14.08    99% Chebyshev(Mean, Sd) UCL      21.22

Minimum Detect       0.14 Minimum Non-Detect      0.09

Maximum Detect    170 Maximum Non-Detect       0.15

Number of Detects    104 Number of Non-Detects      42

Number of Distinct Detects      75 Number of Distinct Non-Detects       2

Value (toluene)

General Statistics

Total Number of Observations    146 Number of Distinct Observations      76

Mean of Logged Detects    -0.0341 SD of Logged Detects       1.537

Median Detects       0.78 CV Detects       3.633

Skewness Detects       5.203 Kurtosis Detects      28.47

Variance Detects    601.8 Percent Non-Detects      28.77%

Mean Detects       6.753 SD Detects      24.53

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       4.837 Standard Error of Mean       1.732

Lilliefors Test Statistic       0.437 Lilliefors GOF Test

5% Lilliefors Critical Value      0.0869 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.299 Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value       0 Detected Data Not Normal at 5% Significance Level

97.5% KM Chebyshev UCL      15.65 99% KM Chebyshev UCL      22.07

   95% KM (z) UCL       7.685    95% KM Bootstrap t UCL      10.12

90% KM Chebyshev UCL      10.03 95% KM Chebyshev UCL      12.39

SD      20.82    95% KM (BCA) UCL       8.174

   95% KM (t) UCL       7.704    95% KM (Percentile Bootstrap) UCL       7.861

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.346 k star (bias corrected MLE)       0.343

K-S Test Statistic       0.317 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.0954 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic      14.84 Anderson-Darling GOF Test

5% A-D Critical Value       0.856 Detected Data Not Gamma Distributed at 5% Significance Level

Theta hat (MLE)      19.49 Theta star (bias corrected MLE)      19.7

nu hat (MLE)      72.06 nu star (bias corrected)      71.32
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Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.054 nu hat (KM)      15.75

MLE Mean (bias corrected)       6.753 MLE Sd (bias corrected)      11.53

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       4.813

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (15.75, α)       7.789 Adjusted Chi Square Value (15.75, β)       7.733

   95% Gamma Approximate KM-UCL (use when n>=50)       9.783    95% Gamma Adjusted KM-UCL (use when n<50)       9.854

nu hat (MLE)      71.29 nu star (bias corrected)      71.16

MLE Mean (bias corrected)       4.813 MLE Sd (bias corrected)       9.751

k hat (MLE)       0.244 k star (bias corrected MLE)       0.244

Theta hat (MLE)      19.72 Theta star (bias corrected MLE)      19.75

Maximum    170 Median       0.36

SD      20.9 CV       4.342

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.128 Lilliefors GOF Test

5% Lilliefors Critical Value      0.0869 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       6.495    95% Gamma Adjusted UCL (use when n<50)       6.514

Adjusted Level of Significance (β)      0.0484

Approximate Chi Square Value (71.16, α)      52.74 Adjusted Chi Square Value (71.16, β)      52.58

   95% BCA Bootstrap UCL       8.442    95% Bootstrap t UCL      10.41

   95% H-UCL (Log ROS)       6.215

SD in Original Scale      20.9 SD in Log Scale       2.131

   95% t UCL (assumes normality of ROS data)       7.685    95% Percentile Bootstrap UCL       7.9

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       4.822 Mean in Log Scale     -1.055

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      20.9 SD in Log Scale       1.801

   95% t UCL (Assumes normality)       7.692    95% H-Stat UCL       3.512

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       4.829 Mean in Log Scale     -0.822

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

97.5% KM (Chebyshev) UCL      15.65
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Value (trichloroethene)

General Statistics

Total Number of Observations    146 Number of Distinct Observations      88

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Variance Detects   2637 Percent Non-Detects      21.92%

Mean Detects      43.79 SD Detects      51.35

Minimum Detect       0.13 Minimum Non-Detect      0.09

Maximum Detect    310 Maximum Non-Detect       0.18

Number of Detects    114 Number of Non-Detects      32

Number of Distinct Detects      87 Number of Distinct Non-Detects       2

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.804 Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value       0 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects       2.558 SD of Logged Detects       2.106

Median Detects      21 CV Detects       1.173

Skewness Detects       1.919 Kurtosis Detects       5.84

SD      48.66    95% KM (BCA) UCL      41.13

   95% KM (t) UCL      40.91    95% KM (Percentile Bootstrap) UCL      41.08

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      34.21 Standard Error of Mean       4.045

Lilliefors Test Statistic       0.198 Lilliefors GOF Test

5% Lilliefors Critical Value      0.083 Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       1.608 Anderson-Darling GOF Test

5% A-D Critical Value       0.817 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      59.47 99% KM Chebyshev UCL      74.46

   95% KM (z) UCL      40.86    95% KM Bootstrap t UCL      42.16

90% KM Chebyshev UCL      46.35 95% KM Chebyshev UCL      51.84

Theta hat (MLE)      84.64 Theta star (bias corrected MLE)      85.93

nu hat (MLE)    118 nu star (bias corrected)    116.2

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.517 k star (bias corrected MLE)       0.51

K-S Test Statistic       0.104 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.0907 Detected Data Not Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (144.34, α)    117.6 Adjusted Chi Square Value (144.34, β)    117.3

   95% Gamma Approximate KM-UCL (use when n>=50)      42    95% Gamma Adjusted KM-UCL (use when n<50)      42.08

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.494 nu hat (KM)    144.3

MLE Mean (bias corrected)      43.79 MLE Sd (bias corrected)      61.34

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
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Maximum    310 Median      11.5

SD      48.84 CV       1.428

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      34.19

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.0484

Approximate Chi Square Value (80.61, α)      60.92 Adjusted Chi Square Value (80.61, β)      60.75

nu hat (MLE)      80.94 nu star (bias corrected)      80.61

MLE Mean (bias corrected)      34.19 MLE Sd (bias corrected)      65.08

k hat (MLE)       0.277 k star (bias corrected MLE)       0.276

Theta hat (MLE)    123.4 Theta star (bias corrected MLE)    123.9

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      34.24 Mean in Log Scale       1.597

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.136 Lilliefors GOF Test

5% Lilliefors Critical Value      0.083 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      45.24    95% Gamma Adjusted UCL (use when n<50)      45.37

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      34.21 Mean in Log Scale       1.403

   95% BCA Bootstrap UCL      41.83    95% Bootstrap t UCL      41.73

   95% H-UCL (Log ROS)    403.7

SD in Original Scale      48.8 SD in Log Scale       2.647

   95% t UCL (assumes normality of ROS data)      40.93    95% Percentile Bootstrap UCL      40.65

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

97.5% KM (Chebyshev) UCL      59.47

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      48.83 SD in Log Scale       2.875

   95% t UCL (Assumes normality)      40.9    95% H-Stat UCL    724.6

Minimum Detect       0.29 Minimum Non-Detect       0.13

Maximum Detect       4.2 Maximum Non-Detect       0.14

Number of Detects       5 Number of Non-Detects    141

Number of Distinct Detects       5 Number of Distinct Non-Detects       2

Value (vinyl chloride)

General Statistics

Total Number of Observations    146 Number of Distinct Observations       7

Variance Detects       3.523 Percent Non-Detects      96.58%
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Mean of Logged Detects       0.192 SD of Logged Detects       1.165

Median Detects       0.91 CV Detects       0.956

Skewness Detects       0.572 Kurtosis Detects     -3.093

Mean Detects       1.964 SD Detects       1.877

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.193 Standard Error of Mean      0.0422

Lilliefors Test Statistic       0.313 Lilliefors GOF Test

5% Lilliefors Critical Value       0.396 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.804 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.762 Detected Data appear Normal at 5% Significance Level

97.5% KM Chebyshev UCL       0.456 99% KM Chebyshev UCL       0.612

   95% KM (z) UCL       0.262    95% KM Bootstrap t UCL       0.404

90% KM Chebyshev UCL       0.319 95% KM Chebyshev UCL       0.377

SD       0.456    95% KM (BCA) UCL       0.268

95% KM (t) UCL       0.263 95% KM (Percentile Bootstrap) UCL       0.269

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.174 k star (bias corrected MLE)       0.603

K-S Test Statistic       0.264 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.363 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.441 Anderson-Darling GOF Test

5% A-D Critical Value       0.69 Detected data appear Gamma Distributed at 5% Significance Level

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.179 nu hat (KM)      52.25

MLE Mean (bias corrected)       1.964 MLE Sd (bias corrected)       2.53

Theta hat (MLE)       1.673 Theta star (bias corrected MLE)       3.258

nu hat (MLE)      11.74 nu star (bias corrected)       6.029

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      0.0769

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (52.25, α)      36.65 Adjusted Chi Square Value (52.25, β)      36.52

   95% Gamma Approximate KM-UCL (use when n>=50)       0.275    95% Gamma Adjusted KM-UCL (use when n<50)       0.276

nu hat (MLE)    104.3 nu star (bias corrected)    103.5

MLE Mean (bias corrected)      0.0769 MLE Sd (bias corrected)       0.129

k hat (MLE)       0.357 k star (bias corrected MLE)       0.354

Theta hat (MLE)       0.215 Theta star (bias corrected MLE)       0.217

Maximum       4.2 Median      0.01

SD       0.474 CV       6.158

Adjusted Level of Significance (β)      0.0484

Approximate Chi Square Value (103.51, α)      81.04 Adjusted Chi Square Value (103.51, β)      80.84
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Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.903 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.762 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.0983    95% Gamma Adjusted UCL (use when n<50)      0.0985

SD in Original Scale       0.475 SD in Log Scale       4.275

   95% t UCL (assumes normality of ROS data)       0.138    95% Percentile Bootstrap UCL       0.147

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0728 Mean in Log Scale     -9.372

Lilliefors Test Statistic       0.237 Lilliefors GOF Test

5% Lilliefors Critical Value       0.396 Detected Data appear Lognormal at 5% Significance Level

    -2.576

KM SD (logged)       0.449    95% Critical H Value (KM-Log)       1.801

KM Standard Error of Mean (logged)      0.0416

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.964    95% H-UCL (KM -Log)       0.166

   95% BCA Bootstrap UCL       0.185    95% Bootstrap t UCL       0.398

   95% H-UCL (Log ROS)       7.32

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL       0.263 95% KM (Percentile Bootstrap) UCL       0.269

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.466 SD in Log Scale       0.559

   95% t UCL (Assumes normality)       0.198    95% H-Stat UCL      0.0969

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.134 Mean in Log Scale
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From File   SIP-GW Input.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   6/2/2016 1:40:10 PM

General Statistics

Total Number of Observations      70 Number of Distinct Observations      26

Number of Bootstrap Operations   2000

1,4Dioxane

Minimum Detect       0.5 Minimum Non-Detect       0.31

Maximum Detect      74 Maximum Non-Detect       8.4

Number of Detects      26 Number of Non-Detects      44

Number of Distinct Detects      22 Number of Distinct Non-Detects       6

Median Detects       2.15 CV Detects       2.136

Skewness Detects       2.955 Kurtosis Detects       8.02

Variance Detects    375.7 Percent Non-Detects      62.86%

Mean Detects       9.075 SD Detects      19.38

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.468 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects       0.998 SD of Logged Detects       1.386

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       3.591 Standard Error of Mean       1.503

Lilliefors Test Statistic       0.421 Lilliefors GOF Test

5% Lilliefors Critical Value       0.174 Detected Data Not Normal at 5% Significance Level

   95% KM (z) UCL       6.063    95% KM Bootstrap t UCL      13.41

90% KM Chebyshev UCL       8.099 95% KM Chebyshev UCL      10.14

SD      12.33 95% KM (BCA) UCL       6.573

   95% KM (t) UCL       6.096    95% KM (Percentile Bootstrap) UCL       6.383

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       2.771 Anderson-Darling GOF Test

5% A-D Critical Value       0.806 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      12.98 99% KM Chebyshev UCL      18.54

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.522 k star (bias corrected MLE)       0.488

K-S Test Statistic       0.307 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.181 Detected Data Not Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)       9.075 MLE Sd (bias corrected)      12.99

Theta hat (MLE)      17.37 Theta star (bias corrected MLE)      18.61

nu hat (MLE)      27.16 nu star (bias corrected)      25.36

Gamma Kaplan-Meier (KM) Statistics
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Approximate Chi Square Value (11.88, α)       5.147 Adjusted Chi Square Value (11.88, β)       5.054

   95% Gamma Approximate KM-UCL (use when n>=50)       8.287    95% Gamma Adjusted KM-UCL (use when n<50)       8.44

k hat (KM)      0.0848 nu hat (KM)      11.88

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       3.377

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

k hat (MLE)       0.197 k star (bias corrected MLE)       0.198

Theta hat (MLE)      17.13 Theta star (bias corrected MLE)      17.04

Maximum      74 Median      0.01

SD      12.47 CV       3.694

Adjusted Level of Significance (β)      0.0466

Approximate Chi Square Value (27.75, α)      16.74 Adjusted Chi Square Value (27.75, β)      16.55

nu hat (MLE)      27.6 nu star (bias corrected)      27.75

MLE Mean (bias corrected)       3.377 MLE Sd (bias corrected)       7.585

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.883 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       5.6    95% Gamma Adjusted UCL (use when n<50)       5.661

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       3.444 Mean in Log Scale     -1.42

Lilliefors Test Statistic       0.188 Lilliefors GOF Test

5% Lilliefors Critical Value       0.174 Detected Data Not Lognormal at 5% Significance Level

   95% BCA Bootstrap UCL       7.288    95% Bootstrap t UCL      12.89

   95% H-UCL (Log ROS)       8.33

SD in Original Scale      12.46 SD in Log Scale       2.324

   95% t UCL (assumes normality of ROS data)       5.926    95% Percentile Bootstrap UCL       6.209

SD in Original Scale      12.41 SD in Log Scale       1.504

   95% t UCL (Assumes normality)       6.122    95% H-Stat UCL       3.156

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       3.649 Mean in Log Scale     -0.402

Suggested UCL to Use

95% KM (BCA) UCL       6.573

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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Formaldehyde

General Statistics

Total Number of Observations      84 Number of Distinct Observations      23

Minimum Detect       5.1 Minimum Non-Detect       5

Maximum Detect    125 Maximum Non-Detect       5

Number of Detects      22 Number of Non-Detects      62

Number of Distinct Detects      22 Number of Distinct Non-Detects       1

Median Detects      18.75 CV Detects       1.042

Skewness Detects       1.677 Kurtosis Detects       2.453

Variance Detects   1061 Percent Non-Detects      73.81%

Mean Detects      31.25 SD Detects      32.57

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.785 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.911 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects       2.962 SD of Logged Detects       1.01

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      11.87 Standard Error of Mean       2.229

Lilliefors Test Statistic       0.222 Lilliefors GOF Test

5% Lilliefors Critical Value       0.189 Detected Data Not Normal at 5% Significance Level

   95% KM (z) UCL      15.54    95% KM Bootstrap t UCL      17.5

90% KM Chebyshev UCL      18.56 95% KM Chebyshev UCL      21.59

SD      19.96    95% KM (BCA) UCL      15.6

95% KM (t) UCL      15.58 95% KM (Percentile Bootstrap) UCL      15.62

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.612 Anderson-Darling GOF Test

5% A-D Critical Value       0.766 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      25.79 99% KM Chebyshev UCL      34.05

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.181 k star (bias corrected MLE)       1.051

K-S Test Statistic       0.146 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.19 Detected data appear Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)      31.25 MLE Sd (bias corrected)      30.49

Theta hat (MLE)      26.45 Theta star (bias corrected MLE)      29.74

nu hat (MLE)      51.98 nu star (bias corrected)      46.23

Approximate Chi Square Value (59.46, α)      42.73 Adjusted Chi Square Value (59.46, β)      42.48

95% Gamma Approximate KM-UCL (use when n>=50)      16.52 95% Gamma Adjusted KM-UCL (use when n<50)      16.62

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.354 nu hat (KM)      59.46

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       8.191

k hat (MLE)       0.161 k star (bias corrected MLE)       0.163

Theta hat (MLE)      50.89 Theta star (bias corrected MLE)      50.21

Maximum    125 Median      0.01

SD      21.43 CV       2.616

Adjusted Level of Significance (β)      0.0471

Approximate Chi Square Value (27.41, α)      16.47 Adjusted Chi Square Value (27.41, β)      16.32

nu hat (MLE)      27.04 nu star (bias corrected)      27.41

MLE Mean (bias corrected)       8.191 MLE Sd (bias corrected)      20.28

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.911 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      13.63 95% Gamma Adjusted UCL (use when n<50)      13.76

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       9.014 Mean in Log Scale       0.239

Lilliefors Test Statistic       0.116 Lilliefors GOF Test

5% Lilliefors Critical Value       0.189 Detected Data appear Lognormal at 5% Significance Level

   95% BCA Bootstrap UCL      14.16    95% Bootstrap t UCL      14.66

   95% H-UCL (Log ROS)      31.12

SD in Original Scale      21.14 SD in Log Scale       2.167

   95% t UCL (assumes normality of ROS data)      12.85    95% Percentile Bootstrap UCL      13.22

KM SD (logged)       0.78    95% Critical H Value (KM-Log)       2.051

KM Standard Error of Mean (logged)      0.0871

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)       1.964    95% H-UCL (KM -Log)      11.52

SD in Original Scale      20.74 SD in Log Scale       1.038

   95% t UCL (Assumes normality)      13.79    95% H-Stat UCL       9.483

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      10.03 Mean in Log Scale       1.452

Suggested UCL to Use

95% KM (t) UCL      15.58 95% GROS Approximate Gamma UCL      13.63

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Approximate Gamma KM-UCL      16.52
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Gamma Kaplan-Meier (KM) Statistics

MLE Mean (bias corrected)       0.642 MLE Sd (bias corrected)       0.182

Theta hat (MLE)      0.0209 Theta star (bias corrected MLE)      0.0517

nu hat (MLE)    306.9 nu star (bias corrected)    124.1

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      30.69 k star (bias corrected MLE)      12.41

K-S Test Statistic       0.187 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.357 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.227 Anderson-Darling GOF Test

5% A-D Critical Value       0.679 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.404 99% KM Chebyshev UCL       0.522

   95% KM (z) UCL       0.258    95% KM Bootstrap t UCL       0.228

90% KM Chebyshev UCL       0.301 95% KM Chebyshev UCL       0.344

SD       0.175    95% KM (BCA) UCL       0.262

95% KM (t) UCL       0.259 95% KM (Percentile Bootstrap) UCL       0.259

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.206 Standard Error of Mean      0.0318

Lilliefors Test Statistic       0.195 Lilliefors GOF Test

5% Lilliefors Critical Value       0.396 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.945 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.762 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects     -0.46 SD of Logged Detects       0.2

Median Detects       0.61 CV Detects       0.208

Skewness Detects       1.017 Kurtosis Detects       1.138

Variance Detects      0.0178 Percent Non-Detects      88.37%

Mean Detects       0.642 SD Detects       0.133

Minimum Detect       0.5 Minimum Non-Detect       0.14

Maximum Detect       0.85 Maximum Non-Detect       8.4

Number of Detects       5 Number of Non-Detects      38

Number of Distinct Detects       5 Number of Distinct Non-Detects       5

General Statistics

Total Number of Observations      43 Number of Distinct Observations       9

Number of Bootstrap Operations   2000

Value (1,4-dioxane)

From File   AA-GW ProUCL Input.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   11/20/2014 10:31:43 AM
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Suggested UCL to Use

95% KM (t) UCL       0.259 95% KM (Percentile Bootstrap) UCL       0.259

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       1.301 SD in Log Scale       1.166

   95% t UCL (Assumes normality)       1.019    95% H-Stat UCL       0.817

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.685 Mean in Log Scale     -1.341

KM SD (logged)       0.513    95% Critical H Value (KM-Log)       1.91

KM Standard Error of Mean (logged)      0.0931

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.768    95% H-UCL (KM -Log)       0.227

   95% BCA Bootstrap UCL       0.325    95% Bootstrap t UCL       0.325

   95% H-UCL (Log ROS)       0.323

SD in Original Scale       0.167 SD in Log Scale       0.556

   95% t UCL (assumes normality of ROS data)       0.316    95% Percentile Bootstrap UCL       0.315

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.273 Mean in Log Scale     -1.452

Lilliefors Test Statistic       0.169 Lilliefors GOF Test

5% Lilliefors Critical Value       0.396 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.976 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.762 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.229    95% Gamma Adjusted UCL (use when n<50)       0.232

Adjusted Level of Significance (β)      0.0444

Approximate Chi Square Value (43.99, α)      29.78 Adjusted Chi Square Value (43.99, β)      29.38

nu hat (MLE)      45.86 nu star (bias corrected)      43.99

MLE Mean (bias corrected)       0.155 MLE Sd (bias corrected)       0.217

k hat (MLE)       0.533 k star (bias corrected MLE)       0.512

Theta hat (MLE)       0.291 Theta star (bias corrected MLE)       0.303

Maximum       0.85 Median      0.0286

SD       0.215 CV       1.388

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.155

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (119.07, α)      94.87 Adjusted Chi Square Value (119.07, β)      94.12

   95% Gamma Approximate KM-UCL (use when n>=50)       0.259    95% Gamma Adjusted KM-UCL (use when n<50)       0.261

k hat (KM)       1.385 nu hat (KM)    119.1
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Approximate Chi Square Value (213.44, α)    180.6 Adjusted Chi Square Value (213.44, β)    180.2

   95% Gamma Approximate KM-UCL (use when n>=50)       0.155    95% Gamma Adjusted KM-UCL (use when n<50)       0.155

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.1 nu hat (KM)    213.4

MLE Mean (bias corrected)       0.285 MLE Sd (bias corrected)       0.162

Theta hat (MLE)      0.0818 Theta star (bias corrected MLE)      0.0926

nu hat (MLE)    167 nu star (bias corrected)    147.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       3.48 k star (bias corrected MLE)       3.073

K-S Test Statistic       0.139 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.179 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.449 Anderson-Darling GOF Test

5% A-D Critical Value       0.75 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.212 99% KM Chebyshev UCL       0.26

   95% KM (z) UCL       0.152    95% KM Bootstrap t UCL       0.163

90% KM Chebyshev UCL       0.17 95% KM Chebyshev UCL       0.187

SD       0.125    95% KM (BCA) UCL       0.153

95% KM (t) UCL       0.152 95% KM (Percentile Bootstrap) UCL       0.152

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.131 Standard Error of Mean      0.0129

Lilliefors Test Statistic       0.168 Lilliefors GOF Test

5% Lilliefors Critical Value       0.181 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.791 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.916 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects     -1.407 SD of Logged Detects       0.542

Median Detects       0.23 CV Detects       0.637

Skewness Detects       2.207 Kurtosis Detects       6.711

Value (benzene)

General Statistics

Total Number of Observations      97 Number of Distinct Observations      18

Variance Detects      0.0329 Percent Non-Detects      75.26%

Mean Detects       0.285 SD Detects       0.181

Minimum Detect       0.11 Minimum Non-Detect      0.08

Maximum Detect       0.94 Maximum Non-Detect       0.21

Number of Detects      24 Number of Non-Detects      73

Number of Distinct Detects      17 Number of Distinct Non-Detects       4

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL       0.152 95% KM (Percentile Bootstrap) UCL       0.152

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.137 SD in Log Scale       0.807

   95% t UCL (Assumes normality)       0.128    95% H-Stat UCL       0.111

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.105 Mean in Log Scale     -2.692

KM SD (logged)       0.55    95% Critical H Value (KM-Log)       1.884

KM Standard Error of Mean (logged)      0.0572

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -2.246    95% H-UCL (KM -Log)       0.137

   95% BCA Bootstrap UCL       0.132    95% Bootstrap t UCL       0.136

   95% H-UCL (Log ROS)       0.139

SD in Original Scale       0.139 SD in Log Scale       1.121

   95% t UCL (assumes normality of ROS data)       0.128    95% Percentile Bootstrap UCL       0.129

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.104 Mean in Log Scale     -2.876

Lilliefors Test Statistic       0.111 Lilliefors GOF Test

5% Lilliefors Critical Value       0.181 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.916 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.103    95% Gamma Adjusted UCL (use when n<50)       0.103

Adjusted Level of Significance (β)      0.0475

Approximate Chi Square Value (99.94, α)      77.87 Adjusted Chi Square Value (99.94, β)      77.58

nu hat (MLE)    101.8 nu star (bias corrected)      99.94

MLE Mean (bias corrected)      0.08 MLE Sd (bias corrected)       0.111

k hat (MLE)       0.524 k star (bias corrected MLE)       0.515

Theta hat (MLE)       0.152 Theta star (bias corrected MLE)       0.155

Maximum       0.94 Median      0.01

SD       0.148 CV       1.849

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      0.08

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.241 k star (bias corrected MLE)       1.006

K-S Test Statistic       0.206 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.242 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.619 Anderson-Darling GOF Test

5% A-D Critical Value       0.754 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.299 99% KM Chebyshev UCL       0.401

   95% KM (z) UCL       0.172    95% KM Bootstrap t UCL       0.224

90% KM Chebyshev UCL       0.209 95% KM Chebyshev UCL       0.247

SD       0.262    95% KM (BCA) UCL       0.178

95% KM (t) UCL       0.172 95% KM (Percentile Bootstrap) UCL       0.174

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.126 Standard Error of Mean      0.0277

5% Lilliefors Critical Value       0.246 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.866 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.262 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.753 Shapiro Wilk GOF Test

Skewness Detects       1.687 Kurtosis Detects       2.098

Mean of Logged Detects     -1.052 SD of Logged Detects       0.995

Mean Detects       0.55 SD Detects       0.573

Median Detects       0.42 CV Detects       1.042

Maximum Detect       1.9 Maximum Non-Detect       0.27

Variance Detects       0.328 Percent Non-Detects      86.6%

Number of Distinct Detects      12 Number of Distinct Non-Detects       4

Minimum Detect       0.1 Minimum Non-Detect      0.06

Total Number of Observations      97 Number of Distinct Observations      15

Number of Detects      13 Number of Non-Detects      84

Value (carbon tetrachloride)

General Statistics

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Value (bromodichloromethane) was not processed!

Number of Detects       1 Number of Non-Detects      96

Number of Distinct Detects       1 Number of Distinct Non-Detects       4

Value (bromodichloromethane)

General Statistics

Total Number of Observations      97 Number of Distinct Observations       5
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

SD in Original Scale       0.268 SD in Log Scale       0.938

   95% t UCL (Assumes normality)       0.154    95% H-Stat UCL      0.0946

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.109 Mean in Log Scale     -3.008

KM SD (logged)       0.696    95% Critical H Value (KM-Log)       2.021

KM Standard Error of Mean (logged)      0.0739

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -2.571    95% H-UCL (KM -Log)       0.112

   95% BCA Bootstrap UCL       0.151    95% Bootstrap t UCL       0.18

   95% H-UCL (Log ROS)       0.306

SD in Original Scale       0.274 SD in Log Scale       2.397

   95% t UCL (assumes normality of ROS data)       0.131    95% Percentile Bootstrap UCL       0.134

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0849 Mean in Log Scale     -5.018

Lilliefors Test Statistic       0.205 Lilliefors GOF Test

5% Lilliefors Critical Value       0.246 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.906 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.866 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)       0.11 95% Gamma Adjusted UCL (use when n<50)       0.11

Adjusted Level of Significance (β)      0.0475

Approximate Chi Square Value (77.03, α)      57.82 Adjusted Chi Square Value (77.03, β)      57.57

nu hat (MLE)      78.12 nu star (bias corrected)      77.03

MLE Mean (bias corrected)      0.0824 MLE Sd (bias corrected)       0.131

k hat (MLE)       0.403 k star (bias corrected MLE)       0.397

Theta hat (MLE)       0.205 Theta star (bias corrected MLE)       0.207

Maximum       1.9 Median      0.01

SD       0.274 CV       3.33

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      0.0824

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (45.20, α)      30.78 Adjusted Chi Square Value (45.20, β)      30.6

95% Gamma Approximate KM-UCL (use when n>=50)       0.185 95% Gamma Adjusted KM-UCL (use when n<50)       0.187

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.233 nu hat (KM)      45.2

MLE Mean (bias corrected)       0.55 MLE Sd (bias corrected)       0.548

Theta hat (MLE)       0.443 Theta star (bias corrected MLE)       0.547

nu hat (MLE)      32.26 nu star (bias corrected)      26.15
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MLE Mean (bias corrected)       0.715 MLE Sd (bias corrected)       0.755

Theta hat (MLE)       0.753 Theta star (bias corrected MLE)       0.797

nu hat (MLE)      79.71 nu star (bias corrected)      75.35

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.949 k star (bias corrected MLE)       0.897

K-S Test Statistic       0.192 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.141 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       2.361 Anderson-Darling GOF Test

5% A-D Critical Value       0.78 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.819 99% KM Chebyshev UCL       1.093

   95% KM (z) UCL       0.478    95% KM Bootstrap t UCL       0.537

90% KM Chebyshev UCL       0.578 95% KM Chebyshev UCL       0.679

SD       0.721 95% KM (BCA) UCL       0.487

   95% KM (t) UCL       0.479    95% KM (Percentile Bootstrap) UCL       0.485

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.356 Standard Error of Mean      0.0741

Lilliefors Test Statistic       0.308 Lilliefors GOF Test

5% Lilliefors Critical Value       0.137 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.616 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.942 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects     -0.948 SD of Logged Detects       1.035

Median Detects       0.375 CV Detects       1.395

Skewness Detects       2.489 Kurtosis Detects       6.048

Variance Detects       0.995 Percent Non-Detects      56.7%

Mean Detects       0.715 SD Detects       0.998

Minimum Detect      0.089 Minimum Non-Detect      0.08

Maximum Detect       4.6 Maximum Non-Detect       0.34

Number of Detects      42 Number of Non-Detects      55

Number of Distinct Detects      30 Number of Distinct Non-Detects       4

Value (chloroform)

General Statistics

Total Number of Observations      97 Number of Distinct Observations      32

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Approximate Gamma KM-UCL       0.185

Suggested UCL to Use

95% KM (t) UCL       0.172 95% GROS Approximate Gamma UCL       0.11

Detected Data appear Gamma Distributed at 5% Significance Level
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Suggested UCL to Use

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale       0.731 SD in Log Scale       1.257

   95% t UCL (Assumes normality)       0.463    95% H-Stat UCL       0.366

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.339 Mean in Log Scale     -2.118

KM SD (logged)       1.027    95% Critical H Value (KM-Log)       2.28

KM Standard Error of Mean (logged)       0.106

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.831    95% H-UCL (KM -Log)       0.345

   95% BCA Bootstrap UCL       0.489    95% Bootstrap t UCL       0.504

   95% H-UCL (Log ROS)       0.646

SD in Original Scale       0.736 SD in Log Scale       1.779

   95% t UCL (assumes normality of ROS data)       0.452    95% Percentile Bootstrap UCL       0.462

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.328 Mean in Log Scale     -2.588

Lilliefors Test Statistic       0.122 Lilliefors GOF Test

5% Lilliefors Critical Value       0.137 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.884 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.942 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.428    95% Gamma Adjusted UCL (use when n<50)       0.43

Adjusted Level of Significance (β)      0.0475

Approximate Chi Square Value (68.77, α)      50.68 Adjusted Chi Square Value (68.77, β)      50.45

nu hat (MLE)      69.59 nu star (bias corrected)      68.77

MLE Mean (bias corrected)       0.315 MLE Sd (bias corrected)       0.529

k hat (MLE)       0.359 k star (bias corrected MLE)       0.354

Theta hat (MLE)       0.879 Theta star (bias corrected MLE)       0.889

Maximum       4.6 Median      0.01

SD       0.741 CV       2.349

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.315

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (47.38, α)      32.58 Adjusted Chi Square Value (47.38, β)      32.4

   95% Gamma Approximate KM-UCL (use when n>=50)       0.518    95% Gamma Adjusted KM-UCL (use when n<50)       0.521

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.244 nu hat (KM)      47.38
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Theta hat (MLE)      18.9 Theta star (bias corrected MLE)      24.98

nu hat (MLE)      10.13 nu star (bias corrected)       7.662

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.633 k star (bias corrected MLE)       0.479

K-S Test Statistic       0.182 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.306 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.264 Anderson-Darling GOF Test

5% A-D Critical Value       0.753 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      41.84 99% KM Chebyshev UCL      60.35

   95% KM (z) UCL      18.86    95% KM Bootstrap t UCL      29.18

90% KM Chebyshev UCL      25.63 95% KM Chebyshev UCL      32.42

SD      14.02    95% KM (BCA) UCL      20.09

95% KM (t) UCL      19.93 95% KM (Percentile Bootstrap) UCL      18.61

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      10.64 Standard Error of Mean       4.996

Lilliefors Test Statistic       0.256 Lilliefors GOF Test

5% Lilliefors Critical Value       0.313 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.772 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.818 Detected Data Not Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Mean of Logged Detects       1.513 SD of Logged Detects       1.732

Median Detects       6.645 CV Detects       1.28

Skewness Detects       1.863 Kurtosis Detects       3.764

Variance Detects    234.7 Percent Non-Detects      11.11%

Mean Detects      11.96 SD Detects      15.32

Minimum Detect       0.322 Minimum Non-Detect      0.0736

Maximum Detect      46 Maximum Non-Detect      0.0736

Number of Detects       8 Number of Non-Detects       1

Number of Distinct Detects       8 Number of Distinct Non-Detects       1

Value (iron)

General Statistics

Total Number of Observations       9 Number of Distinct Observations       9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% KM (BCA) UCL       0.487
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale      14.87 SD in Log Scale       2.28

   95% t UCL (Assumes normality)      19.86    95% H-Stat UCL   6450

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      10.64 Mean in Log Scale       0.978

KM SD (logged)       2.003    95% Critical H Value (KM-Log)       5.717

KM Standard Error of Mean (logged)       0.714

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)       1.055    95% H-UCL (KM -Log)   1222

   95% BCA Bootstrap UCL      22.59    95% Bootstrap t UCL      28.57

   95% H-UCL (Log ROS)   2960

SD in Original Scale      14.87 SD in Log Scale       2.15

   95% t UCL (assumes normality of ROS data)      19.86    95% Percentile Bootstrap UCL      18.9

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      10.64 Mean in Log Scale       1.042

Lilliefors Test Statistic       0.205 Lilliefors GOF Test

5% Lilliefors Critical Value       0.313 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.942 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.818 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      36.65    95% Gamma Adjusted UCL (use when n<50)      49.06

Adjusted Level of Significance (β)      0.0231

Approximate Chi Square Value (6.44, α)       1.869 Adjusted Chi Square Value (6.44, β)       1.396

nu hat (MLE)       7.661 nu star (bias corrected)       6.44

MLE Mean (bias corrected)      10.64 MLE Sd (bias corrected)      17.78

k hat (MLE)       0.426 k star (bias corrected MLE)       0.358

Theta hat (MLE)      24.99 Theta star (bias corrected MLE)      29.73

Maximum      46 Median       6.43

SD      14.87 CV       1.398

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      10.64

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (10.38, α)       4.178 Adjusted Chi Square Value (10.38, β)       3.389

   95% Gamma Approximate KM-UCL (use when n>=50)      26.43    95% Gamma Adjusted KM-UCL (use when n<50)      32.59

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.576 nu hat (KM)      10.38

MLE Mean (bias corrected)      11.96 MLE Sd (bias corrected)      17.29
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Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.772 nu hat (KM)    149.7

MLE Mean (bias corrected)      24.83 MLE Sd (bias corrected)      27.48

Theta hat (MLE)      29.56 Theta star (bias corrected MLE)      30.42

nu hat (MLE)    131 nu star (bias corrected)    127.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.84 k star (bias corrected MLE)       0.816

K-S Test Statistic      0.0938 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.105 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.69 Anderson-Darling GOF Test

5% A-D Critical Value       0.789 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      34.5 99% KM Chebyshev UCL      43.12

   95% KM (z) UCL      23.81    95% KM Bootstrap t UCL      24.13

90% KM Chebyshev UCL      26.96 95% KM Chebyshev UCL      30.12

SD      22.75    95% KM (BCA) UCL      24.15

   95% KM (t) UCL      23.85    95% KM (Percentile Bootstrap) UCL      23.88

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      19.98 Standard Error of Mean       2.325

Lilliefors Test Statistic       0.143 Lilliefors GOF Test

5% Lilliefors Critical Value       0.1 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.858 Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value 3.872E-10 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects       2.51 SD of Logged Detects       1.543

Median Detects      19 CV Detects       0.928

Skewness Detects       1.148 Kurtosis Detects       0.756

Variance Detects    530.6 Percent Non-Detects      19.59%

Mean Detects      24.83 SD Detects      23.04

Minimum Detect       0.12 Minimum Non-Detect      0.09

Maximum Detect      86 Maximum Non-Detect       0.18

Number of Detects      78 Number of Non-Detects      19

Number of Distinct Detects      57 Number of Distinct Non-Detects       3

Value (trichloroethene)

General Statistics

Total Number of Observations      97 Number of Distinct Observations      60

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      19.93 95% KM (Percentile Bootstrap) UCL      18.61
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Value (vinyl chloride)

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Approximate Gamma KM-UCL      24.44

Suggested UCL to Use

95% KM (Chebyshev) UCL      30.12 95% GROS Approximate Gamma UCL      26.56

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      22.88 SD in Log Scale       2.557

   95% t UCL (Assumes normality)      23.84    95% H-Stat UCL    332.9

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      19.98 Mean in Log Scale       1.456

   95% BCA Bootstrap UCL      24.11    95% Bootstrap t UCL      24.38

   95% H-UCL (Log ROS)      73.23

SD in Original Scale      22.78 SD in Log Scale       1.881

   95% t UCL (assumes normality of ROS data)      23.93    95% Percentile Bootstrap UCL      24.16

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      20.09 Mean in Log Scale       1.899

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.147 Lilliefors GOF Test

5% Lilliefors Critical Value       0.1 Detected Data Not Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      26.56 95% Gamma Adjusted UCL (use when n<50)      26.67

Adjusted Level of Significance (β)      0.0475

Approximate Chi Square Value (79.29, α)      59.78 Adjusted Chi Square Value (79.29, β)      59.52

nu hat (MLE)      80.45 nu star (bias corrected)      79.29

MLE Mean (bias corrected)      20.02 MLE Sd (bias corrected)      31.32

k hat (MLE)       0.415 k star (bias corrected MLE)       0.409

Theta hat (MLE)      48.28 Theta star (bias corrected MLE)      48.99

Maximum      86 Median      13

SD      22.84 CV       1.141

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      20.02

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (149.67, α)    122.4 Adjusted Chi Square Value (149.67, β)    122

95% Gamma Approximate KM-UCL (use when n>=50)      24.44 95% Gamma Adjusted KM-UCL (use when n<50)      24.51
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Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Value (vinyl chloride) was not processed!

Number of Detects       1 Number of Non-Detects      96

Number of Distinct Detects       1 Number of Distinct Non-Detects       4

General Statistics

Total Number of Observations      97 Number of Distinct Observations       4

I I I I I I I I 
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From File   AA-GW Input.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   6/2/2016 1:53:53 PM

General Statistics

Total Number of Observations      75 Number of Distinct Observations       4

Number of Bootstrap Operations   2000

Acrolein

Minimum Detect       3 Minimum Non-Detect       1.3

Maximum Detect    130 Maximum Non-Detect       1.9

Number of Detects       2 Number of Non-Detects      73

Number of Distinct Detects       2 Number of Distinct Non-Detects       2

Median Detects      66.5 CV Detects       1.35

Skewness Detects     N/A    Kurtosis Detects     N/A    

Variance Detects   8065 Percent Non-Detects      97.33%

Mean Detects      66.5 SD Detects      89.8

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Mean of Logged Detects       2.983 SD of Logged Detects       2.665

SD      14.76    95% KM (BCA) UCL     N/A    

   95% KM (t) UCL       7.054    95% KM (Percentile Bootstrap) UCL     N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       3.039 Standard Error of Mean       2.41

97.5% KM Chebyshev UCL      18.09 99% KM Chebyshev UCL      27.02

   95% KM (z) UCL       7.003    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL      10.27 95% KM Chebyshev UCL      13.55

Theta hat (MLE)    127.9 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)       2.08 nu star (bias corrected)     N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)       0.52 k star (bias corrected MLE)     N/A    

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.0424 nu hat (KM)       6.357

MLE Mean (bias corrected)     N/A    MLE Sd (bias corrected)     N/A    

   95% Gamma Approximate KM-UCL (use when n>=50)      10.58    95% Gamma Adjusted KM-UCL (use when n<50)      10.86

Adjusted Level of Significance (β)      0.0468

Approximate Chi Square Value (6.36, α)       1.825 Adjusted Chi Square Value (6.36, β)       1.778
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Gamma (KM) may not be used when k hat (KM) is < 0.1

Mean in Original Scale       1.774 Mean in Log Scale     -27.86

SD in Original Scale      15.01 SD in Log Scale      12.45

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

   95% H-UCL (Log ROS)     N/A    

   95% t UCL (assumes normality of ROS data)       4.661    95% Percentile Bootstrap UCL       5.24

   95% BCA Bootstrap UCL       7.015    95% Bootstrap t UCL  12533

SD in Original Scale      14.93 SD in Log Scale       0.639

   95% t UCL (Assumes normality)       5.302    95% H-Stat UCL       1.04

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       2.43 Mean in Log Scale     -0.309

Suggested UCL to Use

97.5% KM (Chebyshev) UCL      18.09

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Bromodichloromethane

General Statistics

Total Number of Observations      97 Number of Distinct Observations       5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Bromodichloromethane was not processed!

Number of Detects       1 Number of Non-Detects      96

Number of Distinct Detects       1 Number of Distinct Non-Detects       4
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FORMER FWEC FACILITY - WWTP RETENTION POND - SEDIMENT

Adjusted Level of Significance      0.0231 Adjusted Chi Square Value       0.862

MLE Mean (bias corrected)      14.74 MLE Sd (bias corrected)      27.6

Approximate Chi Square Value (0.05)       1.214

Theta hat (MLE)      46.55 Theta star (bias corrected MLE)      51.69

nu hat (MLE)       5.699 nu star (bias corrected)       5.133

Gamma Statistics

k hat (MLE)       0.317 k star (bias corrected MLE)       0.285

5% K-S Critical Value       0.301 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.804 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.429 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       1.41 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      37.13    95% Adjusted-CLT UCL (Chen-1995)      46.91

   95% Modified-t UCL (Johnson-1978)      39.06

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.424 Lilliefors GOF Test

5% Lilliefors Critical Value       0.295 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.471 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.829 Data Not Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       2.451 Skewness       2.883

Maximum    110 Median       1

SD      36.12 Std. Error of Mean      12.04

From File   ProUCL Input Files_h.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   8/13/2014 3:56:50 PM

Number of Missing Observations       0

Minimum       0.13 Mean      14.74

General Statistics

Total Number of Observations       9 Number of Distinct Observations       9

Number of Bootstrap Operations   2000

Value (benzo[a]pyrene)
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Maximum    140 Median       0.86

SD      46.12 Std. Error of Mean      15.37

Number of Missing Observations       0

Minimum      0.093 Mean      18.74

Value (benzo[a]anthracene)

General Statistics

Total Number of Observations       9 Number of Distinct Observations       9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Recommended UCL exceeds the maximum observation

In Case Bootstrap t and/or Hall's Bootstrap yields an unreasonably large UCL value, use 97.5% or 99% Chebyshev (Mean, Sd) UCL

Suggested UCL to Use

95% Hall's Bootstrap UCL    800.1

   90% Chebyshev(Mean, Sd) UCL      50.86    95% Chebyshev(Mean, Sd) UCL      67.22

 97.5% Chebyshev(Mean, Sd) UCL      89.94    99% Chebyshev(Mean, Sd) UCL    134.5

   95% Hall's Bootstrap UCL    800.1    95% Percentile Bootstrap UCL      37.33

   95% BCA Bootstrap UCL      49.42

   95% CLT UCL      34.54    95% Jackknife UCL      37.13

   95% Standard Bootstrap UCL      33.29    95% Bootstrap-t UCL   1489

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      31.51  97.5% Chebyshev (MVUE) UCL      41.65

   99% Chebyshev (MVUE) UCL      61.58

Assuming Lognormal Distribution

   95% H-UCL    746.5    90% Chebyshev (MVUE) UCL      24.21

Maximum of Logged Data       4.7 SD of logged Data       2.008

Lognormal Statistics

Minimum of Logged Data     -2.04 Mean of logged Data       0.531

5% Lilliefors Critical Value       0.295 Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.829 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.347 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.838 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      62.31    95% Adjusted Gamma UCL (use when n<50)      87.76
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   95% Chebyshev (MVUE) UCL      41.14  97.5% Chebyshev (MVUE) UCL      54.64

   99% Chebyshev (MVUE) UCL      81.16

Assuming Lognormal Distribution

   95% H-UCL   2633    90% Chebyshev (MVUE) UCL      31.41

Maximum of Logged Data       4.942 SD of logged Data       2.228

Lognormal Statistics

Minimum of Logged Data     -2.375 Mean of logged Data       0.426

5% Lilliefors Critical Value       0.295 Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.829 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.354 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.834 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      87.12    95% Adjusted Gamma UCL (use when n<50)    125.5

Adjusted Level of Significance      0.0231 Adjusted Chi Square Value       0.698

MLE Mean (bias corrected)      18.74 MLE Sd (bias corrected)      36.76

Approximate Chi Square Value (0.05)       1.006

Theta hat (MLE)      67.25 Theta star (bias corrected MLE)      72.12

nu hat (MLE)       5.016 nu star (bias corrected)       4.677

Gamma Statistics

k hat (MLE)       0.279 k star (bias corrected MLE)       0.26

5% K-S Critical Value       0.303 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.816 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.435 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       1.407 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      47.33    95% Adjusted-CLT UCL (Chen-1995)      59.65

   95% Modified-t UCL (Johnson-1978)      49.77

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.428 Lilliefors GOF Test

5% Lilliefors Critical Value       0.295 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.477 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.829 Data Not Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       2.461 Skewness       2.853
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   95% Student's-t UCL      37.32    95% Adjusted-CLT UCL (Chen-1995)      47.13

   95% Modified-t UCL (Johnson-1978)      39.25

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.413 Lilliefors GOF Test

5% Lilliefors Critical Value       0.295 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.474 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.829 Data Not Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       2.39 Skewness       2.9

Maximum    110 Median       1.4

SD      35.95 Std. Error of Mean      11.98

Number of Missing Observations       0

Minimum       0.18 Mean      15.04

Value (benzo[b]fluoranthene)

General Statistics

Total Number of Observations       9 Number of Distinct Observations       8

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Recommended UCL exceeds the maximum observation

In Case Bootstrap t and/or Hall's Bootstrap yields an unreasonably large UCL value, use 97.5% or 99% Chebyshev (Mean, Sd) UCL

Suggested UCL to Use

95% Hall's Bootstrap UCL   1267

   90% Chebyshev(Mean, Sd) UCL      64.86    95% Chebyshev(Mean, Sd) UCL      85.76

 97.5% Chebyshev(Mean, Sd) UCL    114.8    99% Chebyshev(Mean, Sd) UCL    171.7

   95% Hall's Bootstrap UCL   1267    95% Percentile Bootstrap UCL      47.16

   95% BCA Bootstrap UCL      62.71

   95% CLT UCL      44.03    95% Jackknife UCL      47.33

   95% Standard Bootstrap UCL      41.85    95% Bootstrap-t UCL   2913

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

99% Chebyshev (Mean, Sd) UCL    134.3

   90% Chebyshev(Mean, Sd) UCL      50.99    95% Chebyshev(Mean, Sd) UCL      67.27

 97.5% Chebyshev(Mean, Sd) UCL      89.87    99% Chebyshev(Mean, Sd) UCL    134.3

   95% Hall's Bootstrap UCL    256.4    95% Percentile Bootstrap UCL      38.77

   95% BCA Bootstrap UCL      49.68

   95% CLT UCL      34.75    95% Jackknife UCL      37.32

   95% Standard Bootstrap UCL      33.87    95% Bootstrap-t UCL    678.8

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      34.68  97.5% Chebyshev (MVUE) UCL      45.67

   99% Chebyshev (MVUE) UCL      67.25

Assuming Lognormal Distribution

   95% H-UCL    465.7    90% Chebyshev (MVUE) UCL      26.76

Maximum of Logged Data       4.7 SD of logged Data       1.867

Lognormal Statistics

Minimum of Logged Data     -1.715 Mean of logged Data       0.861

5% Lilliefors Critical Value       0.295 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.829 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.258 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.906 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      57.85    95% Adjusted Gamma UCL (use when n<50)      79.58

Adjusted Level of Significance      0.0231 Adjusted Chi Square Value       1.072

MLE Mean (bias corrected)      15.04 MLE Sd (bias corrected)      26.79

Approximate Chi Square Value (0.05)       1.475

Theta hat (MLE)      41.59 Theta star (bias corrected MLE)      47.73

nu hat (MLE)       6.508 nu star (bias corrected)       5.672

Gamma Statistics

k hat (MLE)       0.362 k star (bias corrected MLE)       0.315

5% K-S Critical Value       0.299 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.796 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.372 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       1.153 Anderson-Darling Gamma GOF Test
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5% Shapiro Wilk Critical Value       0.829 Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.936 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      31.27    95% Adjusted Gamma UCL (use when n<50)      42.53

Adjusted Level of Significance      0.0231 Adjusted Chi Square Value       1.195

MLE Mean (bias corrected)       8.51 MLE Sd (bias corrected)      14.78

Approximate Chi Square Value (0.05)       1.625

Theta hat (MLE)      22.02 Theta star (bias corrected MLE)      25.65

nu hat (MLE)       6.956 nu star (bias corrected)       5.971

Gamma Statistics

k hat (MLE)       0.386 k star (bias corrected MLE)       0.332

5% K-S Critical Value       0.298 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.791 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.335 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.852 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      19.06    95% Adjusted-CLT UCL (Chen-1995)      22.77

   95% Modified-t UCL (Johnson-1978)      19.83

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.424 Lilliefors GOF Test

5% Lilliefors Critical Value       0.295 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.572 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.829 Data Not Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       2.001 Skewness       2.434

Maximum      51 Median       1.2

SD      17.03 Std. Error of Mean       5.676

Number of Missing Observations       0

Minimum      0.088 Mean       8.51

General Statistics

Total Number of Observations       9 Number of Distinct Observations       9

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Value (benzo[k]fluoranthene)
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Normal GOF Test

Shapiro Wilk Test Statistic       0.48 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       2.413 Skewness       2.853

Maximum    150 Median       1.4

SD      49.28 Std. Error of Mean      16.43

Number of Missing Observations       0

Minimum       0.17 Mean      20.43

General Statistics

Total Number of Observations       9 Number of Distinct Observations       9

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Value (chrysene)

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

99% Chebyshev (Mean, Sd) UCL      64.98

   90% Chebyshev(Mean, Sd) UCL      25.54    95% Chebyshev(Mean, Sd) UCL      33.25

 97.5% Chebyshev(Mean, Sd) UCL      43.96    99% Chebyshev(Mean, Sd) UCL      64.98

   95% Hall's Bootstrap UCL    100.4    95% Percentile Bootstrap UCL      18.01

   95% BCA Bootstrap UCL      23.7

   95% CLT UCL      17.85    95% Jackknife UCL      19.06

   95% Standard Bootstrap UCL      17.65    95% Bootstrap-t UCL    200.8

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      26.17  97.5% Chebyshev (MVUE) UCL      34.55

   99% Chebyshev (MVUE) UCL      51.02

Assuming Lognormal Distribution

   95% H-UCL    503.9    90% Chebyshev (MVUE) UCL      20.14

Maximum of Logged Data       3.932 SD of logged Data       1.958

Lognormal Statistics

Minimum of Logged Data     -2.43 Mean of logged Data       0.429

5% Lilliefors Critical Value       0.295 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.214 Lilliefors Lognormal GOF Test
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   95% Hall's Bootstrap UCL    925.8    95% Percentile Bootstrap UCL      50.89

   95% BCA Bootstrap UCL      70.01

   95% CLT UCL      47.45    95% Jackknife UCL      50.98

   95% Standard Bootstrap UCL      45.75    95% Bootstrap-t UCL   1922

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      45.44  97.5% Chebyshev (MVUE) UCL      60.1

   99% Chebyshev (MVUE) UCL      88.89

Assuming Lognormal Distribution

   95% H-UCL   1190    90% Chebyshev (MVUE) UCL      34.88

Maximum of Logged Data       5.011 SD of logged Data       2.031

Lognormal Statistics

Minimum of Logged Data     -1.772 Mean of logged Data       0.858

5% Lilliefors Critical Value       0.295 Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.829 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.342 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.847 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      86.36    95% Adjusted Gamma UCL (use when n<50)    121.6

Adjusted Level of Significance      0.0231 Adjusted Chi Square Value       0.862

MLE Mean (bias corrected)      20.43 MLE Sd (bias corrected)      38.25

Approximate Chi Square Value (0.05)       1.214

Theta hat (MLE)      64.51 Theta star (bias corrected MLE)      71.63

nu hat (MLE)       5.699 nu star (bias corrected)       5.133

Gamma Statistics

k hat (MLE)       0.317 k star (bias corrected MLE)       0.285

5% K-S Critical Value       0.301 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.804 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.427 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       1.361 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      50.98    95% Adjusted-CLT UCL (Chen-1995)      64.14

   95% Modified-t UCL (Johnson-1978)      53.58

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.426 Lilliefors GOF Test

5% Lilliefors Critical Value       0.295 Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.829 Data Not Normal at 5% Significance Level
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Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

97.5% KM Chebyshev UCL      0.0247 99% KM Chebyshev UCL      0.0376

   95% KM (z) UCL     0.00873    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL      0.0134 95% KM Chebyshev UCL      0.0182

SD     0.0055    95% KM (BCA) UCL     N/A    

   95% KM (t) UCL     0.00959    95% KM (Percentile Bootstrap) UCL     N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.00301 Standard Error of Mean     0.00348

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

Mean of Logged Detects     -5.987 SD of Logged Detects       2.431

Median Detects     0.00723 CV Detects       1.326

Skewness Detects     N/A    Kurtosis Detects     N/A    

Variance Detects 9.1801E-5 Percent Non-Detects      75%

Mean Detects     0.00723 SD Detects     0.00958

Minimum Detect 4.5000E-4 Minimum Non-Detect 1.6000E-4

Maximum Detect      0.014 Maximum Non-Detect      0.036

Number of Detects       2 Number of Non-Detects       6

Number of Distinct Detects       2 Number of Distinct Non-Detects       6

Value (delta-bhc)

General Statistics

Total Number of Observations       8 Number of Distinct Observations       8

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Recommended UCL exceeds the maximum observation

In Case Bootstrap t and/or Hall's Bootstrap yields an unreasonably large UCL value, use 97.5% or 99% Chebyshev (Mean, Sd) UCL

Suggested UCL to Use

95% Hall's Bootstrap UCL    925.8

   90% Chebyshev(Mean, Sd) UCL      69.71    95% Chebyshev(Mean, Sd) UCL      92.03

 97.5% Chebyshev(Mean, Sd) UCL    123    99% Chebyshev(Mean, Sd) UCL    183.9
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Mean Detects       4.985 SD Detects      11.93

Median Detects       0.26 CV Detects       2.394

Maximum Detect      32 Maximum Non-Detect       0.97

Variance Detects    142.4 Percent Non-Detects      22.22%

Number of Distinct Detects       7 Number of Distinct Non-Detects       2

Minimum Detect      0.026 Minimum Non-Detect       0.62

Total Number of Observations       9 Number of Distinct Observations       9

Number of Detects       7 Number of Non-Detects       2

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Value (dibenz(a,h)anthracene)

General Statistics

Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

99% KM (Chebyshev) UCL      0.0376

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale     0.00787 SD in Log Scale       2.302

   95% t UCL (Assumes normality)      0.0128    95% H-Stat UCL      11.64

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.00755 Mean in Log Scale     -6.279

   95% BCA Bootstrap UCL     0.00707    95% Bootstrap t UCL       0.261

   95% H-UCL (Log ROS)       2.377

SD in Original Scale     0.00492 SD in Log Scale       2.492

   95% t UCL (assumes normality of ROS data)     0.00513    95% Percentile Bootstrap UCL     0.00528

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.00184 Mean in Log Scale     -9.339

   95% Gamma Approximate KM-UCL (use when n>=50)      0.0137    95% Gamma Adjusted KM-UCL (use when n<50)      0.0211

Adjusted Level of Significance (β)      0.0195

Approximate Chi Square Value (4.78, α)       1.052 Adjusted Chi Square Value (4.78, β)       0.68

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.299 nu hat (KM)       4.78

MLE Mean (bias corrected)     N/A    MLE Sd (bias corrected)     N/A    

Theta hat (MLE)      0.0123 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)       2.346 nu star (bias corrected)     N/A    

Gamma Statistics on Detected Data Only

k hat (MLE)       0.586 k star (bias corrected MLE)     N/A    
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nu hat (MLE)       4.256 nu star (bias corrected)       4.171

k hat (MLE)       0.236 k star (bias corrected MLE)       0.232

Theta hat (MLE)      16.41 Theta star (bias corrected MLE)      16.74

Maximum      32 Median       0.17

SD      10.56 CV       2.723

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       3.88

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (2.79, α)       0.314 Adjusted Chi Square Value (2.79, β)       0.198

   95% Gamma Approximate KM-UCL (use when n>=50)      34.87    95% Gamma Adjusted KM-UCL (use when n<50)      55.33

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.155 nu hat (KM)       2.792

MLE Mean (bias corrected)       4.985 MLE Sd (bias corrected)       9.818

Theta hat (MLE)      17.52 Theta star (bias corrected MLE)      19.34

nu hat (MLE)       3.983 nu star (bias corrected)       3.609

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.284 k star (bias corrected MLE)       0.258

K-S Test Statistic       0.36 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.336 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.921 Anderson-Darling GOF Test

5% A-D Critical Value       0.79 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      26.28 99% KM Chebyshev UCL      39.55

   95% KM (z) UCL       9.807    95% KM Bootstrap t UCL    364.8

90% KM Chebyshev UCL      14.66 95% KM Chebyshev UCL      19.53

SD       9.945    95% KM (BCA) UCL      10.9

   95% KM (t) UCL      10.58    95% KM (Percentile Bootstrap) UCL      10.81

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       3.917 Standard Error of Mean       3.581

5% Lilliefors Critical Value       0.335 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.803 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.456 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.493 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Skewness Detects       2.628 Kurtosis Detects       6.925

Mean of Logged Detects     -0.839 SD of Logged Detects       2.296
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Maximum      67 Median       0.48

SD      22.02 Std. Error of Mean       7.341

Number of Missing Observations       0

Minimum       0.12 Mean       8.488

General Statistics

Total Number of Observations       9 Number of Distinct Observations       9

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Value (indeno[1,2,3-cd]pyrene)

Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

99% KM (Chebyshev) UCL      39.55

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale      10.53 SD in Log Scale       1.992

   95% t UCL (Assumes normality)      10.49    95% H-Stat UCL    169.1

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       3.966 Mean in Log Scale     -0.863

KM SD (logged)       1.982    95% Critical H Value (KM-Log)       5.662

KM Standard Error of Mean (logged)       0.735

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.098    95% H-UCL (KM -Log)    125.5

   95% BCA Bootstrap UCL      14.53    95% Bootstrap t UCL    466.7

   95% H-UCL (Log ROS)    178.6

SD in Original Scale      10.55 SD in Log Scale       2.034

   95% t UCL (assumes normality of ROS data)      10.45    95% Percentile Bootstrap UCL      10.79

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       3.914 Mean in Log Scale     -1.054

Lilliefors Test Statistic       0.266 Lilliefors GOF Test

5% Lilliefors Critical Value       0.335 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.914 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.803 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      20.48    95% Gamma Adjusted UCL (use when n<50)      30.37

Adjusted Level of Significance (β)      0.0231

Approximate Chi Square Value (4.17, α)       0.79 Adjusted Chi Square Value (4.17, β)       0.533

MLE Mean (bias corrected)       3.88 MLE Sd (bias corrected)       8.06
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   95% Chebyshev (MVUE) UCL      14.96  97.5% Chebyshev (MVUE) UCL      19.71

   99% Chebyshev (MVUE) UCL      29.04

Assuming Lognormal Distribution

   95% H-UCL    218.2    90% Chebyshev (MVUE) UCL      11.53

Maximum of Logged Data       4.205 SD of logged Data       1.888

Lognormal Statistics

Minimum of Logged Data     -2.12 Mean of logged Data    -0.0156

5% Lilliefors Critical Value       0.295 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.829 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.309 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.795 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      35.84    95% Adjusted Gamma UCL (use when n<50)      50.45

Adjusted Level of Significance      0.0231 Adjusted Chi Square Value       0.865

MLE Mean (bias corrected)       8.488 MLE Sd (bias corrected)      15.88

Approximate Chi Square Value (0.05)       1.217

Theta hat (MLE)      26.76 Theta star (bias corrected MLE)      29.73

nu hat (MLE)       5.709 nu star (bias corrected)       5.14

Gamma Statistics

k hat (MLE)       0.317 k star (bias corrected MLE)       0.286

5% K-S Critical Value       0.301 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.804 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.407 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       1.606 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      22.14    95% Adjusted-CLT UCL (Chen-1995)      28.3

   95% Modified-t UCL (Johnson-1978)      23.35

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.432 Lilliefors GOF Test

5% Lilliefors Critical Value       0.295 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.44 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.829 Data Not Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       2.595 Skewness       2.96
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Recommended UCL exceeds the maximum observation

In Case Bootstrap t and/or Hall's Bootstrap yields an unreasonably large UCL value, use 97.5% or 99% Chebyshev (Mean, Sd) UCL

Suggested UCL to Use

95% Hall's Bootstrap UCL    330.3

   90% Chebyshev(Mean, Sd) UCL      30.51    95% Chebyshev(Mean, Sd) UCL      40.48

 97.5% Chebyshev(Mean, Sd) UCL      54.33    99% Chebyshev(Mean, Sd) UCL      81.53

   95% Hall's Bootstrap UCL    330.3    95% Percentile Bootstrap UCL      22.73

   95% BCA Bootstrap UCL      30.01

   95% CLT UCL      20.56    95% Jackknife UCL      22.14

   95% Standard Bootstrap UCL      19.74    95% Bootstrap-t UCL    950.1

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs
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UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   6/6/2016 9:51:26 AM

Number of Bootstrap Operations   2000

Arsenic

From File   RetPond-Sed.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Missing Observations       0

Minimum     0.0037 Mean       4.714

General Statistics

Total Number of Observations       9 Number of Distinct Observations       9

Coefficient of Variation       1.042 Skewness       0.297

Maximum      12 Median       5.2

SD       4.91 Std. Error of Mean       1.637

Normal GOF Test

Shapiro Wilk Test Statistic       0.834 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.829 Data appear Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.275 Lilliefors GOF Test

5% Lilliefors Critical Value       0.295 Data appear Normal at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.199 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       7.758    95% Adjusted-CLT UCL (Chen-1995)       7.58

   95% Modified-t UCL (Johnson-1978)       7.785

5% K-S Critical Value       0.304 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.821 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.309 Kolmogrov-Smirnoff Gamma GOF Test

Theta hat (MLE)      17.79 Theta star (bias corrected MLE)      18.8

nu hat (MLE)       4.769 nu star (bias corrected)       4.513

Gamma Statistics

k hat (MLE)       0.265 k star (bias corrected MLE)       0.251

Adjusted Level of Significance      0.0231 Adjusted Chi Square Value       0.642

MLE Mean (bias corrected)       4.714 MLE Sd (bias corrected)       9.415

Approximate Chi Square Value (0.05)       0.934
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Lognormal GOF Test

Shapiro Wilk Test Statistic       0.73 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      22.77    95% Adjusted Gamma UCL (use when n<50)      33.11

5% Lilliefors Critical Value       0.295 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.829 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.321 Lilliefors Lognormal GOF Test

Maximum of Logged Data       2.485 SD of logged Data       3.801

Lognormal Statistics

Minimum of Logged Data     -5.599 Mean of logged Data     -1.105

   95% Chebyshev (MVUE) UCL    156.4  97.5% Chebyshev (MVUE) UCL    210.8

   99% Chebyshev (MVUE) UCL    317.6

Assuming Lognormal Distribution

   95% H-UCL 6.060E+8    90% Chebyshev (MVUE) UCL    117.2

   95% CLT UCL       7.406    95% Jackknife UCL       7.758

   95% Standard Bootstrap UCL       7.298    95% Bootstrap-t UCL       7.987

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL       9.624    95% Chebyshev(Mean, Sd) UCL      11.85

 97.5% Chebyshev(Mean, Sd) UCL      14.94    99% Chebyshev(Mean, Sd) UCL      21

   95% Hall's Bootstrap UCL       6.983    95% Percentile Bootstrap UCL       7.291

   95% BCA Bootstrap UCL       7.313

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL       7.758

Total Number of Observations       9 Number of Distinct Observations       9

Number of Missing Observations       0

Manganese

General Statistics

SD    649.5 Std. Error of Mean    216.5

Coefficient of Variation       2.342 Skewness       2.939

Minimum      0.0697 Mean    277.3

Maximum   2000 Median      75

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
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Normal GOF Test

Shapiro Wilk Test Statistic       0.479 Shapiro Wilk GOF Test

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

5% Lilliefors Critical Value       0.295 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.829 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.448 Lilliefors GOF Test

   95% Modified-t UCL (Johnson-1978)    715.2

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    679.9    95% Adjusted-CLT UCL (Chen-1995)    860

K-S Test Statistic       0.27 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.308 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.657 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.845 Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)   1347 Theta star (bias corrected MLE)   1312

nu hat (MLE)       3.705 nu star (bias corrected)       3.803

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.206 k star (bias corrected MLE)       0.211

Adjusted Level of Significance      0.0231 Adjusted Chi Square Value       0.425

MLE Mean (bias corrected)    277.3 MLE Sd (bias corrected)    603.2

Approximate Chi Square Value (0.05)       0.645

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.827 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)   1634    95% Adjusted Gamma UCL (use when n<50)   2479

5% Lilliefors Critical Value       0.295 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.829 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.271 Lilliefors Lognormal GOF Test

Maximum of Logged Data       7.601 SD of logged Data       3.996

Lognormal Statistics

Minimum of Logged Data     -2.664 Mean of logged Data       2.065

   95% Chebyshev (MVUE) UCL   5435  97.5% Chebyshev (MVUE) UCL   7329

   99% Chebyshev (MVUE) UCL  11050

Assuming Lognormal Distribution

   95% H-UCL 1.331E+11    90% Chebyshev (MVUE) UCL   4070

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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   95% CLT UCL    633.4    95% Jackknife UCL    679.9

   95% Standard Bootstrap UCL    605.3    95% Bootstrap-t UCL   2965

   90% Chebyshev(Mean, Sd) UCL    926.8    95% Chebyshev(Mean, Sd) UCL   1221

 97.5% Chebyshev(Mean, Sd) UCL   1629    99% Chebyshev(Mean, Sd) UCL   2432

   95% Hall's Bootstrap UCL   2456    95% Percentile Bootstrap UCL    701.2

   95% BCA Bootstrap UCL    908.9

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Adjusted Gamma UCL   2479
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From File   ProUCL Input Files_i.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   8/13/2014 3:59:08 PM

General Statistics

Total Number of Observations       6 Number of Distinct Observations       6

Number of Bootstrap Operations   2000

Value (arsenic)

Maximum      28 Median       5.85

SD      11.38 Std. Error of Mean       4.645

Number of Missing Observations       0

Minimum       2.1 Mean      11.55

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.985 Skewness       0.937

Lilliefors Test Statistic       0.322 Lilliefors GOF Test

5% Lilliefors Critical Value       0.362 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Data appear Normal at 5% Significance Level

   95% Student's-t UCL      20.91    95% Adjusted-CLT UCL (Chen-1995)      21.09

   95% Modified-t UCL (Johnson-1978)      21.21

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

5% A-D Critical Value       0.711 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.249 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.473 Anderson-Darling Gamma GOF Test

Gamma Statistics

k hat (MLE)       1.259 k star (bias corrected MLE)       0.741

5% K-S Critical Value       0.339 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)      11.55 MLE Sd (bias corrected)      13.42

Approximate Chi Square Value (0.05)       3.26

Theta hat (MLE)       9.172 Theta star (bias corrected MLE)      15.59

nu hat (MLE)      15.11 nu star (bias corrected)       8.889

WATERING RUN - SEDIMENT
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Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      31.49    95% Adjusted Gamma UCL (use when n<50)      47.57

Adjusted Level of Significance      0.0122 Adjusted Chi Square Value       2.158

5% Shapiro Wilk Critical Value       0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.202 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.911 Shapiro Wilk Lognormal GOF Test

Lognormal Statistics

Minimum of Logged Data       0.742 Mean of logged Data       2

5% Lilliefors Critical Value       0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL      96.66    90% Chebyshev (MVUE) UCL      25.74

Maximum of Logged Data       3.332 SD of logged Data       1.05

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      32.24  97.5% Chebyshev (MVUE) UCL      41.27

   99% Chebyshev (MVUE) UCL      58.99

   95% Hall's Bootstrap UCL      87.03    95% Percentile Bootstrap UCL      18.9

   95% BCA Bootstrap UCL      19.08

   95% CLT UCL      19.19    95% Jackknife UCL      20.91

   95% Standard Bootstrap UCL      18.37    95% Bootstrap-t UCL      51.1

Suggested UCL to Use

95% Student's-t UCL      20.91

   90% Chebyshev(Mean, Sd) UCL      25.49    95% Chebyshev(Mean, Sd) UCL      31.8

 97.5% Chebyshev(Mean, Sd) UCL      40.56    99% Chebyshev(Mean, Sd) UCL      57.77

Value (cobalt)

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Minimum       3.5 Mean      21.4

Maximum      58 Median      10.1

Total Number of Observations       6 Number of Distinct Observations       6

Number of Missing Observations       0

SD      22 Std. Error of Mean       8.981

Coefficient of Variation       1.028 Skewness       1.213
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Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

5% Shapiro Wilk Critical Value       0.788 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.332 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.806 Shapiro Wilk GOF Test

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      39.5    95% Adjusted-CLT UCL (Chen-1995)      40.92

5% Lilliefors Critical Value       0.362 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.436 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.712 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      40.24

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.221 k star (bias corrected MLE)       0.722

K-S Test Statistic       0.272 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.339 Detected data appear Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)      21.4 MLE Sd (bias corrected)      25.19

Approximate Chi Square Value (0.05)       3.124

Theta hat (MLE)      17.52 Theta star (bias corrected MLE)      29.65

nu hat (MLE)      14.66 nu star (bias corrected)       8.662

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      59.33    95% Adjusted Gamma UCL (use when n<50)      90.31

Adjusted Level of Significance      0.0122 Adjusted Chi Square Value       2.053

5% Shapiro Wilk Critical Value       0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.21 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.931 Shapiro Wilk Lognormal GOF Test

Lognormal Statistics

Minimum of Logged Data       1.253 Mean of logged Data       2.601

5% Lilliefors Critical Value       0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    187.5    90% Chebyshev (MVUE) UCL      47.77

Maximum of Logged Data       4.06 SD of logged Data       1.063

   95% Chebyshev (MVUE) UCL      59.89  97.5% Chebyshev (MVUE) UCL      76.73

   99% Chebyshev (MVUE) UCL    109.8
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Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Hall's Bootstrap UCL    171.5    95% Percentile Bootstrap UCL      35.7

   95% BCA Bootstrap UCL      38.08

   95% CLT UCL      36.17    95% Jackknife UCL      39.5

   95% Standard Bootstrap UCL      34.77    95% Bootstrap-t UCL    116.6

Suggested UCL to Use

95% Student's-t UCL      39.5

   90% Chebyshev(Mean, Sd) UCL      48.34    95% Chebyshev(Mean, Sd) UCL      60.55

 97.5% Chebyshev(Mean, Sd) UCL      77.49    99% Chebyshev(Mean, Sd) UCL    110.8

Value (manganese)

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Minimum    490 Mean   6142

Maximum  26000 Median    965

Total Number of Observations       6 Number of Distinct Observations       5

Number of Missing Observations       0

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD  10089 Std. Error of Mean   4119

Coefficient of Variation       1.643 Skewness       2.114

5% Shapiro Wilk Critical Value       0.788 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.362 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.655 Shapiro Wilk GOF Test

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  14441    95% Adjusted-CLT UCL (Chen-1995)  16714

5% Lilliefors Critical Value       0.362 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.77 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.731 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)  15033

K-S Test Statistic       0.389 Kolmogrov-Smirnoff Gamma GOF Test
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Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.576 k star (bias corrected MLE)       0.399

5% K-S Critical Value       0.347 Data Not Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)   6142 MLE Sd (bias corrected)   9722

Approximate Chi Square Value (0.05)       1.056

Theta hat (MLE)  10664 Theta star (bias corrected MLE)  15389

nu hat (MLE)       6.911 nu star (bias corrected)       4.789

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  27853    95% Adjusted Gamma UCL (use when n<50)  52816

Adjusted Level of Significance      0.0122 Adjusted Chi Square Value       0.557

5% Shapiro Wilk Critical Value       0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.35 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.829 Shapiro Wilk Lognormal GOF Test

Lognormal Statistics

Minimum of Logged Data       6.194 Mean of logged Data       7.644

5% Lilliefors Critical Value       0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL 449808    90% Chebyshev (MVUE) UCL  14018

Maximum of Logged Data      10.17 SD of logged Data       1.546

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  18077  97.5% Chebyshev (MVUE) UCL  23711

   99% Chebyshev (MVUE) UCL  34778

   95% Hall's Bootstrap UCL 168537    95% Percentile Bootstrap UCL  13392

   95% BCA Bootstrap UCL  15655

   95% CLT UCL  12916    95% Jackknife UCL  14441

   95% Standard Bootstrap UCL  12263    95% Bootstrap-t UCL 233521

Suggested UCL to Use

95% Student's-t UCL  14441

   90% Chebyshev(Mean, Sd) UCL  18498    95% Chebyshev(Mean, Sd) UCL  24094

 97.5% Chebyshev(Mean, Sd) UCL  31863    99% Chebyshev(Mean, Sd) UCL  47122

Value (thallium)

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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General Statistics

Total Number of Observations       6 Number of Distinct Observations       5

Minimum Detect       0.14 Minimum Non-Detect       0.13

Maximum Detect       1.8 Maximum Non-Detect       6

Number of Detects       2 Number of Non-Detects       4

Number of Distinct Detects       2 Number of Distinct Non-Detects       3

Median Detects       0.97 CV Detects       1.21

Skewness Detects     N/A    Kurtosis Detects     N/A    

Variance Detects       1.378 Percent Non-Detects      66.67%

Mean Detects       0.97 SD Detects       1.174

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

Mean of Logged Detects     -0.689 SD of Logged Detects       1.806

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.467 Standard Error of Mean       0.422

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test on Detects Only

   95% KM (z) UCL       1.16    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL       1.732 95% KM Chebyshev UCL       2.305

SD       0.667    95% KM (BCA) UCL     N/A    

   95% KM (t) UCL       1.316    95% KM (Percentile Bootstrap) UCL     N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)       0.889 k star (bias corrected MLE)     N/A    

97.5% KM Chebyshev UCL       3.1 99% KM Chebyshev UCL       4.662

MLE Mean (bias corrected)     N/A    MLE Sd (bias corrected)     N/A    

Theta hat (MLE)       1.091 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)       3.556 nu star (bias corrected)     N/A    

Adjusted Level of Significance (β)      0.0122

Approximate Chi Square Value (5.88, α)       1.579 Adjusted Chi Square Value (5.88, β)       0.907

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.49 nu hat (KM)       5.88

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

   95% Gamma Approximate KM-UCL (use when n>=50)       1.738    95% Gamma Adjusted KM-UCL (use when n<50)       3.024
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Mean in Original Scale       0.335 Mean in Log Scale     -3.177

   95% BCA Bootstrap UCL       0.947    95% Bootstrap t UCL      16.51

   95% H-UCL (Log ROS)   4025

SD in Original Scale       0.719 SD in Log Scale       2.277

   95% t UCL (assumes normality of ROS data)       0.927    95% Percentile Bootstrap UCL       0.693

   95% H-Stat UCL    195

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.863 Mean in Log Scale     -1.333

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Warning: Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Suggested UCL to Use

97.5% KM (Chebyshev) UCL       3.1

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       1.25 SD in Log Scale       1.719

   95% t UCL (Assumes normality)       1.891



FWEC/Church Road TCE Site
Final Baseline Human Health Risk Assessment Report

Mountain Top, Luzerne County, Pennsylvania

ATTACHMENT C

USEPA JOHNSON AND ETTINGER SCREENING MODEL OUTPUTS FOR
ATTENUATION FACTOR CALCULATION



TARGET MEDIA CONCENTRATION RESULTS 

Screening-Level Johnson and Ettinger Model 

Site Name: Mt. Top 
Report Date: Tue Sep 9 22:31:40 EDT 2014 
Report Generated From: http://www.epa.gov/athens/learn2model/part-
two/onsite/JnE_lite.htm  
Depth to contamination from bottom of foundation: 0.68m +/- 0.068m 
Average ground water temperature: 24C  

CHEMICAL PROPERTIES 
Chemical of Concern: 1,1-Dichloroethane CAS Number: 75343 
Molecular Weight: 98.96[g/mole] Henrys Constant: 0.2205948[unitless] 
Diffusivity in Air: 7.420e-2[cm2/sec] Diffusivity in Water: 1.050e-5[cm2/sec] 
Unit Risk Factor: 0[(μg/m3)-1] Reference Concentration: 0.5[mg/m3]  

SOIL PROPERTIES 
Soil Type: Sand Total Porosity: 0.375 
Unsaturated Zone Moisture Content: 
low= 0.053 best estimate= 0.054 high= 0.055 
Capillary Zone Moisture Content: 0.253 Height of Capillary Rise: 0.17[m] 
Soil-Gas Flow Rate into Building: 5 [L/min]  

BUILDING PROPERTIES 
Building Type: Slab-on-Grade Air Exchange Rate: 0.25[hr-1] 
Building Mixing Height: 2.44[m] Building Footprint Area: 100[m2] 
Subsurface Foundation Area: 106[m2] Building Crack Ratio: 0.00038[unitless] 
Foundation Slab Thickness: 0.1[m]  

EXPOSURE PARAMETERS 
Exposure Duration: carcinogens 30 [years] non-carcinogens: 30 [years] 
Exposure Frequency: carcinogens 350 [days/year] non-carcinogens: 365 
[days/year] 
Averaging Time: carcinogens 70 [years] non-carcinogens: 30 [years] 
Risk Factor for carcinogens: 1E-6 Target Hazard Quotient for non-carcinogens: 
1  

JOHNSON & ETTINGER SIMULATION RESULTS 
Effective Diffusion Coefficients: 
Unsaturated Zone(Deff): 0.012[cm2/s] 
Unsaturated Zone + Capillary Zone (DTeff): 0.001721[cm2/s] 
 
Soil Gas Attenuation Factor (αSG): 0.003402 
Ground Water Attenuation Factor (αGW): 0.001198 
Target Concentrations are based on NON-CANCER risk. 
Target Indoor Air Concentration: 500[μg/m3] or 123.6[ppbv]  

1Less Protective Target Concentrations 
Soil Gas: 1.520e5[μg/m3] or 3.759e4[ppbv]; Ground Water: 1915.[μg/L]  

Best Estimate Target Concentrations 
Soil Gas: 1.470e5[μg/m3] or 3.634e4[ppbv]; Ground Water: 1893.[μg/L]  



2More Protective Target Concentrations 
Soil Gas: 1.420e5[μg/m3] or 3.511e4[ppbv]; Ground Water: 1871.[μg/L] 

 

Based on parameter analysis: Advection is the dominant mechanism across foundation.  

1"Less Protective" concentrations produced with HIGHEST moisture content and 
DEEPEST depth to contamination. 
2"More Protective" concentrations produced with LOWEST moisture content and 
SHALLOWEST depth to contamination.  

 



TARGET MEDIA CONCENTRATION RESULTS 

Screening-Level Johnson and Ettinger Model 

Site Name: Mt. Top 
Report Date: Tue Sep 9 22:34:01 EDT 2014 
Report Generated From: http://www.epa.gov/athens/learn2model/part-
two/onsite/JnE_lite.htm  
Depth to contamination from bottom of foundation: 0.68m +/- 0.068m 
Average ground water temperature: 24C  

CHEMICAL PROPERTIES 
Chemical of Concern: 1,1-Dichloroethylene CAS Number: 75354 
Molecular Weight: 96.94[g/mole] Henrys Constant: 1.030278[unitless] 
Diffusivity in Air: 9.000e-2[cm2/sec] Diffusivity in Water: 1.040e-5[cm2/sec] 
Unit Risk Factor: 0[(μg/m3)-1] Reference Concentration: 0.2[mg/m3]  

SOIL PROPERTIES 
Soil Type: Sand Total Porosity: 0.375 
Unsaturated Zone Moisture Content: 
low= 0.053 best estimate= 0.054 high= 0.055 
Capillary Zone Moisture Content: 0.253 Height of Capillary Rise: 0.17[m] 
Soil-Gas Flow Rate into Building: 5 [L/min]  

BUILDING PROPERTIES 
Building Type: Slab-on-Grade Air Exchange Rate: 0.25[hr-1] 
Building Mixing Height: 2.44[m] Building Footprint Area: 100[m2] 
Subsurface Foundation Area: 106[m2] Building Crack Ratio: 0.00038[unitless] 
Foundation Slab Thickness: 0.1[m]  

EXPOSURE PARAMETERS 
Exposure Duration: carcinogens 30 [years] non-carcinogens: 30 [years] 
Exposure Frequency: carcinogens 350 [days/year] non-carcinogens: 365 
[days/year] 
Averaging Time: carcinogens 70 [years] non-carcinogens: 30 [years] 
Risk Factor for carcinogens: 1E-6 Target Hazard Quotient for non-carcinogens: 
1  

JOHNSON & ETTINGER SIMULATION RESULTS 
Effective Diffusion Coefficients: 
Unsaturated Zone(Deff): 0.01455[cm2/s] 
Unsaturated Zone + Capillary Zone (DTeff): 0.002076[cm2/s] 
 
Soil Gas Attenuation Factor (αSG): 0.003597 
Ground Water Attenuation Factor (αGW): 0.001376 
Target Concentrations are based on NON-CANCER risk. 
Target Indoor Air Concentration: 200[μg/m3] or 50.48[ppbv]  

1Less Protective Target Concentrations 
Soil Gas: 5.727e4[μg/m3] or 1.446e4[ppbv]; Ground Water: 142.7[μg/L]  

Best Estimate Target Concentrations 
Soil Gas: 5.561e4[μg/m3] or 1.403e4[ppbv]; Ground Water: 141.1[μg/L]  



2More Protective Target Concentrations 
Soil Gas: 5.398e4[μg/m3] or 1.362e4[ppbv]; Ground Water: 139.6[μg/L] 

 

Based on parameter analysis: Advection is the dominant mechanism across foundation.  

1"Less Protective" concentrations produced with HIGHEST moisture content and 
DEEPEST depth to contamination. 
2"More Protective" concentrations produced with LOWEST moisture content and 
SHALLOWEST depth to contamination.  

 



TARGET MEDIA CONCENTRATION RESULTS 

Screening-Level Johnson and Ettinger Model 

Site Name: Mt. Top 
Report Date: Tue Sep 9 22:40:25 EDT 2014 
Report Generated From: http://www.epa.gov/athens/learn2model/part-
two/onsite/JnE_lite.htm  
Depth to contamination from bottom of foundation: 0.68m +/- 0.068m 
Average ground water temperature: 24C  

CHEMICAL PROPERTIES 
Chemical of Concern: 1,1,1-Trichloroethane CAS Number: 71556 
Molecular Weight: 133.4[g/mole] Henrys Constant: 0.6734519[unitless] 
Diffusivity in Air: 7.800e-2[cm2/sec] Diffusivity in Water: 8.800e-6[cm2/sec] 
Unit Risk Factor: 0[(μg/m3)-1] Reference Concentration: 2.2[mg/m3]  

SOIL PROPERTIES 
Soil Type: Sand Total Porosity: 0.375 
Unsaturated Zone Moisture Content: 
low= 0.053 best estimate= 0.054 high= 0.055 
Capillary Zone Moisture Content: 0.253 Height of Capillary Rise: 0.17[m] 
Soil-Gas Flow Rate into Building: 5 [L/min]  

BUILDING PROPERTIES 
Building Type: Slab-on-Grade Air Exchange Rate: 0.25[hr-1] 
Building Mixing Height: 2.44[m] Building Footprint Area: 100[m2] 
Subsurface Foundation Area: 106[m2] Building Crack Ratio: 0.00038[unitless] 
Foundation Slab Thickness: 0.1[m]  

EXPOSURE PARAMETERS 
Exposure Duration: carcinogens 30 [years] non-carcinogens: 30 [years] 
Exposure Frequency: carcinogens 350 [days/year] non-carcinogens: 365 
[days/year] 
Averaging Time: carcinogens 70 [years] non-carcinogens: 30 [years] 
Risk Factor for carcinogens: 1E-6 Target Hazard Quotient for non-carcinogens: 
1  

JOHNSON & ETTINGER SIMULATION RESULTS 
Effective Diffusion Coefficients: 
Unsaturated Zone(Deff): 0.01261[cm2/s] 
Unsaturated Zone + Capillary Zone (DTeff): 0.0018[cm2/s] 
 
Soil Gas Attenuation Factor (αSG): 0.003454 
Ground Water Attenuation Factor (αGW): 0.001239 
Target Concentrations are based on NON-CANCER risk. 
Target Indoor Air Concentration: 2200[μg/m3] or 403.5[ppbv]  

1Less Protective Target Concentrations 
Soil Gas: 6.581e5[μg/m3] or 1.207e5[ppbv]; Ground Water: 2667.[μg/L]  

Best Estimate Target Concentrations 
Soil Gas: 6.370e5[μg/m3] or 1.168e5[ppbv]; Ground Water: 2637.[μg/L]  



2More Protective Target Concentrations 
Soil Gas: 6.163e5[μg/m3] or 1.130e5[ppbv]; Ground Water: 2607.[μg/L] 

 

Based on parameter analysis: Advection is the dominant mechanism across foundation.  

1"Less Protective" concentrations produced with HIGHEST moisture content and 
DEEPEST depth to contamination. 
2"More Protective" concentrations produced with LOWEST moisture content and 
SHALLOWEST depth to contamination.  

 



TARGET MEDIA CONCENTRATION RESULTS 

Screening-Level Johnson and Ettinger Model 

Site Name: Mt. Top 
Report Date: Tue Sep 9 22:26:33 EDT 2014 
Report Generated From: http://www.epa.gov/athens/learn2model/part-
two/onsite/JnE_lite.htm  
Depth to contamination from bottom of foundation: 0.68m +/- 0.068m 
Average ground water temperature: 24C  

CHEMICAL PROPERTIES 
Chemical of Concern: 1,1,2-Trichloroethane CAS Number: 79005 
Molecular Weight: 133.41[g/mole] Henrys Constant: 0.03540693[unitless] 
Diffusivity in Air: 7.800e-2[cm2/sec] Diffusivity in Water: 8.800e-6[cm2/sec] 
Unit Risk Factor: 0.000016[(μg/m3)-1] Reference Concentration: 0.014[mg/m3]  

SOIL PROPERTIES 
Soil Type: Sand Total Porosity: 0.375 
Unsaturated Zone Moisture Content: 
low= 0.053 best estimate= 0.054 high= 0.055 
Capillary Zone Moisture Content: 0.253 Height of Capillary Rise: 0.17[m] 
Soil-Gas Flow Rate into Building: 5 [L/min]  

BUILDING PROPERTIES 
Building Type: Slab-on-Grade Air Exchange Rate: 0.25[hr-1] 
Building Mixing Height: 2.44[m] Building Footprint Area: 100[m2] 
Subsurface Foundation Area: 106[m2] Building Crack Ratio: 0.00038[unitless] 
Foundation Slab Thickness: 0.1[m]  

EXPOSURE PARAMETERS 
Exposure Duration: carcinogens 30 [years] non-carcinogens: 30 [years] 
Exposure Frequency: carcinogens 350 [days/year] non-carcinogens: 365 
[days/year] 
Averaging Time: carcinogens 70 [years] non-carcinogens: 30 [years] 
Risk Factor for carcinogens: 1E-6 Target Hazard Quotient for non-carcinogens: 
1  

JOHNSON & ETTINGER SIMULATION RESULTS 
Effective Diffusion Coefficients: 
Unsaturated Zone(Deff): 0.01261[cm2/s] 
Unsaturated Zone + Capillary Zone (DTeff): 0.001855[cm2/s] 
 
Soil Gas Attenuation Factor (αSG): 0.003454 
Ground Water Attenuation Factor (αGW): 0.001267 
Target Concentrations are based on CANCER risk. 
Target Indoor Air Concentration: 0.1521[μg/m3] or 0.02789[ppbv]  

1Less Protective Target Concentrations 
Soil Gas: 45.50[μg/m3] or 8.343[ppbv]; Ground Water: 3.431[μg/L]  

Best Estimate Target Concentrations 
Soil Gas: 44.03[μg/m3] or 8.075[ppbv]; Ground Water: 3.390[μg/L]  



2More Protective Target Concentrations 
Soil Gas: 42.60[μg/m3] or 7.813[ppbv]; Ground Water: 3.351[μg/L] 

 

Based on parameter analysis: Advection is the dominant mechanism across foundation.  

1"Less Protective" concentrations produced with HIGHEST moisture content and 
DEEPEST depth to contamination. 
2"More Protective" concentrations produced with LOWEST moisture content and 
SHALLOWEST depth to contamination.  

 



TARGET MEDIA CONCENTRATION RESULTS 

Screening-Level Johnson and Ettinger Model 

Site Name: Mt. Top 
Report Date: Tue Sep 9 22:37:00 EDT 2014 
Report Generated From: http://www.epa.gov/athens/learn2model/part-
two/onsite/JnE_lite.htm  
Depth to contamination from bottom of foundation: 0.68m +/- 0.068m 
Average ground water temperature: 24C  

CHEMICAL PROPERTIES 
Chemical of Concern: Ethylbenzene CAS Number: 100414 
Molecular Weight: 106.17[g/mole] Henrys Constant: 0.3045974[unitless] 
Diffusivity in Air: 7.500e-2[cm2/sec] Diffusivity in Water: 7.800e-6[cm2/sec] 
Unit Risk Factor: 0.0000011[(μg/m3)-1] Reference Concentration: 1[mg/m3]  

SOIL PROPERTIES 
Soil Type: Sand Total Porosity: 0.375 
Unsaturated Zone Moisture Content: 
low= 0.053 best estimate= 0.054 high= 0.055 
Capillary Zone Moisture Content: 0.253 Height of Capillary Rise: 0.17[m] 
Soil-Gas Flow Rate into Building: 5 [L/min]  

BUILDING PROPERTIES 
Building Type: Slab-on-Grade Air Exchange Rate: 0.25[hr-1] 
Building Mixing Height: 2.44[m] Building Footprint Area: 100[m2] 
Subsurface Foundation Area: 106[m2] Building Crack Ratio: 0.00038[unitless] 
Foundation Slab Thickness: 0.1[m]  

EXPOSURE PARAMETERS 
Exposure Duration: carcinogens 30 [years] non-carcinogens: 30 [years] 
Exposure Frequency: carcinogens 350 [days/year] non-carcinogens: 365 
[days/year] 
Averaging Time: carcinogens 70 [years] non-carcinogens: 30 [years] 
Risk Factor for carcinogens: 1E-6 Target Hazard Quotient for non-carcinogens: 
1  

JOHNSON & ETTINGER SIMULATION RESULTS 
Effective Diffusion Coefficients: 
Unsaturated Zone(Deff): 0.01212[cm2/s] 
Unsaturated Zone + Capillary Zone (DTeff): 0.001734[cm2/s] 
 
Soil Gas Attenuation Factor (αSG): 0.003413 
Ground Water Attenuation Factor (αGW): 0.001204 
Target Concentrations are based on CANCER risk. 
Target Indoor Air Concentration: 2.212[μg/m3] or 0.5098[ppbv]  

1Less Protective Target Concentrations 
Soil Gas: 670.2[μg/m3] or 154.4[ppbv]; Ground Water: 6.100[μg/L]  

Best Estimate Target Concentrations 
Soil Gas: 648.1[μg/m3] or 149.4[ppbv]; Ground Water: 6.029[μg/L]  



2More Protective Target Concentrations 
Soil Gas: 626.5[μg/m3] or 144.4[ppbv]; Ground Water: 5.960[μg/L] 

 

Based on parameter analysis: Advection is the dominant mechanism across foundation.  

1"Less Protective" concentrations produced with HIGHEST moisture content and 
DEEPEST depth to contamination. 
2"More Protective" concentrations produced with LOWEST moisture content and 
SHALLOWEST depth to contamination.  

 



TARGET MEDIA CONCENTRATION RESULTS 

Screening-Level Johnson and Ettinger Model 

Site Name: Mt. Top 
Report Date: Tue Sep 9 22:42:34 EDT 2014 
Report Generated From: http://www.epa.gov/athens/learn2model/part-
two/onsite/JnE_lite.htm  
Depth to contamination from bottom of foundation: 0.68m +/- 0.068m 
Average ground water temperature: 24C  

CHEMICAL PROPERTIES 
Chemical of Concern: m-Xylene CAS Number: 108383 
Molecular Weight: 106.17[g/mole] Henrys Constant: 0.2835683[unitless] 
Diffusivity in Air: 7.000e-2[cm2/sec] Diffusivity in Water: 7.800e-6[cm2/sec] 
Unit Risk Factor: 0[(μg/m3)-1] Reference Concentration: 7[mg/m3]  

SOIL PROPERTIES 
Soil Type: Sand Total Porosity: 0.375 
Unsaturated Zone Moisture Content: 
low= 0.053 best estimate= 0.054 high= 0.055 
Capillary Zone Moisture Content: 0.253 Height of Capillary Rise: 0.17[m] 
Soil-Gas Flow Rate into Building: 5 [L/min]  

BUILDING PROPERTIES 
Building Type: Slab-on-Grade Air Exchange Rate: 0.25[hr-1] 
Building Mixing Height: 2.44[m] Building Footprint Area: 100[m2] 
Subsurface Foundation Area: 106[m2] Building Crack Ratio: 0.00038[unitless] 
Foundation Slab Thickness: 0.1[m]  

EXPOSURE PARAMETERS 
Exposure Duration: carcinogens 30 [years] non-carcinogens: 30 [years] 
Exposure Frequency: carcinogens 350 [days/year] non-carcinogens: 365 
[days/year] 
Averaging Time: carcinogens 70 [years] non-carcinogens: 30 [years] 
Risk Factor for carcinogens: 1E-6 Target Hazard Quotient for non-carcinogens: 
1  

JOHNSON & ETTINGER SIMULATION RESULTS 
Effective Diffusion Coefficients: 
Unsaturated Zone(Deff): 0.01132[cm2/s] 
Unsaturated Zone + Capillary Zone (DTeff): 0.001619[cm2/s] 
 
Soil Gas Attenuation Factor (αSG): 0.00334 
Ground Water Attenuation Factor (αGW): 0.001143 
Target Concentrations are based on NON-CANCER risk. 
Target Indoor Air Concentration: 7000[μg/m3] or 1613[ppbv]  

1Less Protective Target Concentrations 
Soil Gas: 2.171e6[μg/m3] or 5.002e5[ppbv]; Ground Water: 2.185e4[μg/L]  

Best Estimate Target Concentrations 
Soil Gas: 2.096e6[μg/m3] or 4.829e5[ppbv]; Ground Water: 2.159e4[μg/L]  



2More Protective Target Concentrations 
Soil Gas: 2.022e6[μg/m3] or 4.660e5[ppbv]; Ground Water: 2.134e4[μg/L] 

 

Based on parameter analysis: Advection is the dominant mechanism across foundation.  

1"Less Protective" concentrations produced with HIGHEST moisture content and 
DEEPEST depth to contamination. 
2"More Protective" concentrations produced with LOWEST moisture content and 
SHALLOWEST depth to contamination.  

 



TARGET MEDIA CONCENTRATION RESULTS 

Screening-Level Johnson and Ettinger Model 

Site Name: Mt. Top 
Report Date: Tue Sep 9 22:41:36 EDT 2014 
Report Generated From: http://www.epa.gov/athens/learn2model/part-
two/onsite/JnE_lite.htm  
Depth to contamination from bottom of foundation: 0.68m +/- 0.068m 
Average ground water temperature: 24C  

CHEMICAL PROPERTIES 
Chemical of Concern: Tetrachloroethylene CAS Number: 127184 
Molecular Weight: 165.83[g/mole] Henrys Constant: 0.7136031[unitless] 
Diffusivity in Air: 7.200e-2[cm2/sec] Diffusivity in Water: 8.200e-6[cm2/sec] 
Unit Risk Factor: 0.000003[(μg/m3)-1] Reference Concentration: 0[mg/m3]  

SOIL PROPERTIES 
Soil Type: Sand Total Porosity: 0.375 
Unsaturated Zone Moisture Content: 
low= 0.053 best estimate= 0.054 high= 0.055 
Capillary Zone Moisture Content: 0.253 Height of Capillary Rise: 0.17[m] 
Soil-Gas Flow Rate into Building: 5 [L/min]  

BUILDING PROPERTIES 
Building Type: Slab-on-Grade Air Exchange Rate: 0.25[hr-1] 
Building Mixing Height: 2.44[m] Building Footprint Area: 100[m2] 
Subsurface Foundation Area: 106[m2] Building Crack Ratio: 0.00038[unitless] 
Foundation Slab Thickness: 0.1[m]  

EXPOSURE PARAMETERS 
Exposure Duration: carcinogens 30 [years] non-carcinogens: 30 [years] 
Exposure Frequency: carcinogens 350 [days/year] non-carcinogens: 365 
[days/year] 
Averaging Time: carcinogens 70 [years] non-carcinogens: 30 [years] 
Risk Factor for carcinogens: 1E-6 Target Hazard Quotient for non-carcinogens: 
1  

JOHNSON & ETTINGER SIMULATION RESULTS 
Effective Diffusion Coefficients: 
Unsaturated Zone(Deff): 0.01164[cm2/s] 
Unsaturated Zone + Capillary Zone (DTeff): 0.001662[cm2/s] 
 
Soil Gas Attenuation Factor (αSG): 0.00337 
Ground Water Attenuation Factor (αGW): 0.001166 
Target Concentrations are based on CANCER risk. 
Target Indoor Air Concentration: 0.8111[μg/m3] or 0.1197[ppbv]  

1Less Protective Target Concentrations 
Soil Gas: 249.1[μg/m3] or 36.75[ppbv]; Ground Water: 0.9863[μg/L]  

Best Estimate Target Concentrations 
Soil Gas: 240.7[μg/m3] or 35.51[ppbv]; Ground Water: 0.9747[μg/L]  



2More Protective Target Concentrations 
Soil Gas: 232.4[μg/m3] or 34.29[ppbv]; Ground Water: 0.9634[μg/L] 

 

Based on parameter analysis: Advection is the dominant mechanism across foundation.  

1"Less Protective" concentrations produced with HIGHEST moisture content and 
DEEPEST depth to contamination. 
2"More Protective" concentrations produced with LOWEST moisture content and 
SHALLOWEST depth to contamination.  

 



TARGET MEDIA CONCENTRATION RESULTS 

Screening-Level Johnson and Ettinger Model 

Site Name: Mt. Top 
Report Date: Tue Sep 9 22:38:58 EDT 2014 
Report Generated From: http://www.epa.gov/athens/learn2model/part-
two/onsite/JnE_lite.htm  
Depth to contamination from bottom of foundation: 0.68m +/- 0.068m 
Average ground water temperature: 24C  

CHEMICAL PROPERTIES 
Chemical of Concern: Trichloroethylene CAS Number: 79016 
Molecular Weight: 131.39[g/mole] Henrys Constant: 0.4018023[unitless] 
Diffusivity in Air: 7.900e-2[cm2/sec] Diffusivity in Water: 9.100e-6[cm2/sec] 
Unit Risk Factor: 0.00011[(μg/m3)-1] Reference Concentration: 0.04[mg/m3]  

SOIL PROPERTIES 
Soil Type: Sand Total Porosity: 0.375 
Unsaturated Zone Moisture Content: 
low= 0.053 best estimate= 0.054 high= 0.055 
Capillary Zone Moisture Content: 0.253 Height of Capillary Rise: 0.17[m] 
Soil-Gas Flow Rate into Building: 5 [L/min]  

BUILDING PROPERTIES 
Building Type: Slab-on-Grade Air Exchange Rate: 0.25[hr-1] 
Building Mixing Height: 2.44[m] Building Footprint Area: 100[m2] 
Subsurface Foundation Area: 106[m2] Building Crack Ratio: 0.00038[unitless] 
Foundation Slab Thickness: 0.1[m]  

EXPOSURE PARAMETERS 
Exposure Duration: carcinogens 30 [years] non-carcinogens: 30 [years] 
Exposure Frequency: carcinogens 350 [days/year] non-carcinogens: 365 
[days/year] 
Averaging Time: carcinogens 70 [years] non-carcinogens: 30 [years] 
Risk Factor for carcinogens: 1E-6 Target Hazard Quotient for non-carcinogens: 
1  

JOHNSON & ETTINGER SIMULATION RESULTS 
Effective Diffusion Coefficients: 
Unsaturated Zone(Deff): 0.01277[cm2/s] 
Unsaturated Zone + Capillary Zone (DTeff): 0.001825[cm2/s] 
 
Soil Gas Attenuation Factor (αSG): 0.003467 
Ground Water Attenuation Factor (αGW): 0.001252 
Target Concentrations are based on CANCER risk. 
Target Indoor Air Concentration: 0.02212[μg/m3] or 0.004119[ppbv]  

1Less Protective Target Concentrations 
Soil Gas: 6.591[μg/m3] or 1.227[ppbv]; Ground Water: 0.04449[μg/L]  

Best Estimate Target Concentrations 
Soil Gas: 6.381[μg/m3] or 1.188[ppbv]; Ground Water: 0.04398[μg/L]  



2More Protective Target Concentrations 
Soil Gas: 6.175[μg/m3] or 1.150[ppbv]; Ground Water: 0.04348[μg/L] 

 

Based on parameter analysis: Advection is the dominant mechanism across foundation.  

1"Less Protective" concentrations produced with HIGHEST moisture content and 
DEEPEST depth to contamination. 
2"More Protective" concentrations produced with LOWEST moisture content and 
SHALLOWEST depth to contamination.  
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Introduction

Potential indoor air vapor intrusion (VI) concerns at the Affected Area of the Site have previously

been evaluated and monitored by multiple groups, including the Pennsylvania Department of

Health (PADOH), the Pennsylvania Department of Environmental Resources (PADER) (now the

Pennsylvania Department of Environmental Protection (PADEP)), the United States

Environmental Protection Agency (USEPA), and the Agency for Toxic Substances and Disease

Registry (ATSDR) (PADOH, 2010). PADOH and ATSDR reviewed the groundwater sampling

data, surface water sampling data, and limited residential indoor air/vapor intrusion sampling data.

As a result, residents in the area of the down-gradient groundwater plume were provided alternate

drinking water supplies (i.e., by point-of-use treatment systems, then connection to the municipal

water supply system) and vapor intrusion mitigation systems (i.e., active venting) were installed

at two residences associated with unique hydrogeologic conditions that indicated a potential risk
associated with VI (Clean Vapor, 2011a, 2011b).

In addition, PADOH and ATSDR analyzed the cancer incidence data for the Mountain Top area

to determine if the rates of cancer that are potentially associated with exposures to trichloroethene

(TCE) are elevated compared to the Commonwealth of Pennsylvania as a whole. The cooperative

Health Consultation was performed by PADOH and ATSDR to determine if site-related TCE

could harm people’s health (including through inhalation of potentially impacted indoor air). The

Health Consultation concluded that “Breathing the TCE levels detected in the residential indoor

air samples (to date) is not expected to harm the public’s health” (PADOH, 2010). The Health

Consultation noted that a baseline risk assessment would be developed as part of the Remedial

Investigation/Feasibility Study (RI/FS) to identify the existing or potential risks to human health

and the environment based on the sampling conducted for the RI.

During this same timeframe, updated vapor intrusion assessment and management guidance was

developed and proposed by USEPA (e.g., USEPA, 2012; USEPA, 2013) to replace and

supplement the Draft Vapor Intrusion Guidance published in 2002 (USEPA, 2002), as were risk-

based target screening values for indoor air, sub-slab or soil gas, and groundwater (USEPA,

2014a,b). This Attachment to the Baseline Human Health Risk Assessment (BHHRA) prepared

for the RI Report presents an evaluation of the more recently collected RI VI investigation

sampling data (that were collected since the assessment performed by PADOH and ATSDR),

including a consideration of the building characteristics that are relevant to the potential vapor

intrusion inhalation exposure pathway at a number of locations within the Affected Area. This VI

evaluation was conducted in accordance with the USEPA-approved Work Plan that was developed

to incorporate the newer VI guidance, screening values, and assessment approaches. Other recent

VI guidance and best practices also were applied in this VI evaluation when the Work Plan did not

specifically address some aspect of the evaluation.
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Data and Information Used in the VI Evaluation of the Affected Area

This evaluation was performed on a building-by-building basis using the following information

that was collected and compiled for each location. Table D-1 presents a matrix describing the data

collected for the VI evaluation by building location within the Affected Area. This information

was collected in accordance with the USEPA-approved Sampling and Analysis Plan (SAP) (TtEC,

2010). It should be noted that a VI investigation in this part of the country would ideally be

conducted during the heating season of the year. However, given the eagerness of the public for

information about the potential risks in their homes due to VI, a consensus was reached by FWEC

and USEPA to investigate the potential for ongoing VI as quickly as possible. As such, the

majority of the sampling was performed in short order prior to the recommended ideal time during

the heating season.

• Groundwater data for samples taken from the shallow monitoring wells installed in the

Affected Area immediately up-gradient or cross-gradient to the building being evaluated.

The sampling at these monitoring wells was performed primarily to establish the nature

and extent of the groundwater contamination in the Affected Area and the Site

hydrogeology. The shallowest samples from the overall data set (i.e., from the wells that

were screened relatively close to the water table at each location) also provide information

relevant to an assessment of potential vapor intrusion at that location. The data that were

collected at these monitoring wells that were screened at the relatively shallower depths

are hereafter referred to as the “shallow monitoring well groundwater” data. Because the

buildings in the Affected Area are somewhat clustered, it was found to be useful to group

the shallow groundwater monitoring well results so that they could be associated with the

clusters of buildings. These groupings were identified with the letters “A” through “H” for

the VI evaluation. Figure D-1 shows the boundaries of these shallow monitoring well

groupings. Accordingly, each building that was evaluated for potential VI was associated

with the shallow monitoring well sampling results from one of these groupings or zones.

Figure D-2A through Figure D-2H show breakouts of the individual shallow groundwater

monitoring well zones and the VI sampling locations within them. Table D-2 identifies

the eight shallow groundwater monitoring well zones and which building locations and

shallow groundwater monitoring well identifiers are associated with them. The sampling

results from these shallow monitoring wells are referred to in Table D-1 as the “GW-MW”

data for that location. The most recent and representative shallow groundwater data from

the monitoring wells in these zones were collected during the period from 2010 to 2014.

More details on the collection of these samples are provided elsewhere in the RI Report.

As described in the RI Report, the residences and buildings in the Affected Area were

categorized into groups based on the concentration of TCE measured in the groundwater

at that location according to the following ranges:

− Group 1: Locations with groundwater TCE concentrations greater than 130

micrograms per liter (ug/L);



FWEC/Church Road TCE Site
Final Baseline Human Health Risk Assessment Report

Mountain Top, Luzerne County, Pennsylvania

3

− Group 2: Locations with TCE concentrations between 50 and 130 ug/L; and

− Group 3: Locations with TCE concentrations between 5 and 50 ug/L.

The lower limit for the Group 3 Locations (i.e., 5 ug/L) was the published groundwater

screening value for TCE from the USEPA vapor intrusion guidance at the time of the Work

Plan development. Had the current USEPA groundwater screening value (i.e., 1.2 ug/L)

been used to identify residences for inclusion in Group 3, there would have been no change

to the list of residences in that category. The USEPA-approved Work Plan specified that

all of the Group 1 locations be sampled where access could be obtained. Shallow

groundwater samples collected near the groundwater table, sub-slab vapor samples, and

indoor air and outdoor air samples (and their associated quality control samples) were to

be collected at the Group 1 locations. The Work Plan also specified that all of the Group

2 locations be sampled where access could be obtained. Shallow groundwater samples

collected near the groundwater table and sub-slab vapor or external soil gas samples

(depending on the circumstance) were to be collected at the Group 2 locations. The

associated quality control samples also were to be collected at the Group 2 locations. The

USEPA-approved Work Plan also specified that a percentage (i.e., 25%) of the Group 3

locations be sampled using the same approach as for the Group 2 locations. The reduced

sampling at the Group 3 locations was determined to be appropriate for the RI given the

reduced potential and likelihood for VI concerns at these locations. This sampling strategy

was statistically developed in Section 3.1.7 of the Work Plan and was approved by USEPA.

The strategy was robust and included the potential to sample additional properties if

potential VI concerns were indicated in the sampled properties. No such concerns arose

during the VI investigation. Table D-1 shows the data collected for the VI investigation

by location using these Group categories.

• Shallow groundwater sampling results from the hydropunch sampling performed in close

proximity to the Group 1, 2 and 3 locations within the Affected Area. These samples were

collected specifically for the RI VI evaluation and targeted the shallow groundwater near

the water table. The sampling results for these samples are referred to in Table D-2 as the

“VI investigation” results and are designated as the “GW-VI” data on Table D-1. These

groundwater samples were typically collected at shallower depths (on the order of 10 feet

below ground surface (bgs)) than were associated with the shallow monitoring well

sampling (i.e., GW-MW) results. The VI investigation groundwater data were collected in

2010. More details on the collection of these hydropunch samples are provided elsewhere

in the RI Report. The results for the VI investigation groundwater samples and the shallow

monitoring well groundwater samples described above comprise the shallow groundwater

data used in this VI evaluation. The VI investigation groundwater sampling results were

used (along with the sub-slab sampling results) to determine whether additional indoor or

outdoor air sampling at that location was warranted at the Group 2 and Group 3 locations.

• Measurements of the sub-slab vapor constituent concentrations or external soil gas data

that were collected in relation to that building/location. This data is referred to as the “SS”
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data for the sub-slab samples and as the “SSG” for the external soil gas samples,

respectively (see Table D-1). These data were collected in May through September of

2010, depending on the location. More details on the collection of these samples are

provided elsewhere in the RI Report. Sub-slab sampling was the preferred sampling for the

VI investigation and was performed at the selected locations that were accessible for sub-

slab sampling. Sub-slab sampling was not feasible at a small number of locations, so soil

gas sampling was performed instead at a point as close as possible to the structure as

provided in the USEPA-approved Work Plan.

• Measurements of the indoor air constituent concentrations at the buildings. Typically,

these measurements included the results of sampling of the basement or crawl space indoor

air (designated as “BASE”) and/or the indoor air on the first floor of the building

(designated “IA”) in Table D-1. The most recent indoor air sampling data were collected

in May through September of 2010, depending on the location.

• Concurrent measurements of the outdoor (ambient) air constituent concentrations at the

buildings. These data are referred to as the “OA” data in Table D-1. The OA data also

were collected in 2010. More details on the collection of these samples are provided

elsewhere in the RI Report.

The information summarized in Table D-1 constitutes a robust data set with which to perform the

VI evaluation consistent with the USEPA-approved Work Plan. Some of the sampling specified

in the Work Plan could not be performed at particular locations during the VI investigation because

access to the property for sampling was not granted by the property owner. This resulted in some

locations where a complete set of sampling results (e.g., co-located shallow groundwater, sub-slab

vapor or external soil gas, basement IA and/or first floor IA, and OA for the buildings with the

highest TCE concentrations in the local groundwater) could not be collected where proposed. It

also should be noted that the VI investigation sampling program established in the USEPA-

approved Work Plan specified the most complete multi-media sampling effort for the Area 1

locations. Initial sampling of only the shallow groundwater and sub-slab vapor was planned for

the Area 2 and Area 3 locations, with additional sampling performed only if deemed necessary

based on the shallow groundwater and/or sub-slab vapor results.

In addition to the environmental media sampling performed in 2010, a 13-page “Indoor Air Quality

and Building Assessment / Inventory Questionnaire” was completed for each sampled building.

The questionnaire contained 59 questions pertaining to the following information:

• Building Location and Date;

• Occupant Contact Information;

• General Building Description;

• Basement/Crawl Space Description;

• Additional Building Details/Occupant Use; and

• Sketches of the Floor Plans on Each Level of the Building.
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These questionnaires were completed in the spring and summer of 2010.

Tiered Sequence of the VI Evaluation

The VI evaluation performed was designed to apply the tiered assessment protocol recommended

in the USEPA and Region 3 VI guidance, consider aspects of VI assessment recommended by

PADEP, and identify chemicals of potential concern (COPCs) that may be due to possible VI from

the groundwater. Accordingly, a three step process was applied:

Step I: Assess the Completeness of the Vapor Intrusion Inhalation Exposure Pathway at

Each Building/Location;

Step II: Assess the Potential Risk-Related Significance of the Measured Shallow

Groundwater, Sub-Slab Vapor/External Soil Gas, and (if available) the Indoor Air

Constituent Concentrations Associated with Each Building/Location; and

Step III: Assess the Strength of the Linkage of the Presence of the Detected Constituents in

the Indoor Air or Sub-Slab Vapor to the Releases from the Former Foster Wheeler

Energy Corporation (FWEC) Facility Using a “Multiple Lines of Evidence”

Approach.

Each of these sequential steps is further described below.

Step I: Assessment of the Completeness of the VI Inhalation Exposure Pathway

The potential completeness of the VI inhalation exposure pathway was assessed by first identifying

the list of constituents present in the local VI investigation shallow groundwater samples and were

detected in the corresponding soil gas (either SS or SSG). When available, the indoor air

measurements (either BASE or IA) at that location were then also considered to see if the

subsurface contaminants also were present in the indoor air and at what concentrations relative to

the target VI risk-based screening level associated with that medium. For indoor air, this

constituent-specific risk-based screening level was the USEPA Regional Screening Level (RSL)

Residential Air screening level dated June 2015 (USEPA, 2015a). This screening level is the same

as the Target Indoor Air Concentration published in association with the USEPA’s Office of Solid

Waste and Emergency Response (OSWER) Vapor Intrusion Assessment Vapor Intrusion

Screening Level (VISL) Residential Exposure Scenario Risk-Based Screening Level (RBL)

Calculator Version 3.4 dated June 2015 (USEPA, 2015b). These published values are based on a

single chemical Target Cancer Risk (TCR) of 1E-6 or a Target Hazard Quotient (THQ) for the

constituent of 0.1. In accordance with the USEPA’s Comprehensive Environmental Response,

Compensation, and Liability Act (CERCLA) protocol for COPC selection, the risk-based

screening level should be based on a THQ for the constituent of 0.1 to account for the possibility
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of multiple constituents at a site affecting the same target organ or biological system of an

individual who could be exposed to a group of contaminants. For the sub-slab vapor or soil gas,

this constituent-specific screening level was the VISL Target Sub-Slab and Exterior Soil Gas

Concentration dated June 2015 (USEPA, 2015b) using a TCR of 1E-6 and THQ of 0.1. Only those

constituents that were present in the local shallow groundwater and had measured indoor air, sub-

slab vapor or soil gas concentrations exceeding their respective screening levels were further

considered relative to judging the potential completeness of the VI inhalation exposure pathway.

A second check was then made to ensure that the constituents identified based on the comparison

above were considered “sufficiently volatile and toxic by USEPA to pose an inhalation risk via

vapor intrusion from a groundwater source” (USEPA, 2014a). The VISL Guidance lays out the

volatility and toxicity thresholds used by USEPA to make this determination. The determination

was based on the molecular weight, vapor pressure, Henry’s Law Constant, and toxicity of the

constituent. Constituents that met these requirements have been listed by USEPA in the VISL

Guidance (USEPA, 2015a, Appendix A). Only those constituents that are sufficiently volatile and

toxic to pose potential VI concerns relative to contaminated subsurface groundwater were retained

for further consideration relative to assessing the potential completeness of the VI inhalation

exposure pathway.

Following this check, the sampling results for each building/location were compiled and examined

in relation to each other. The sampling data associated with the potential vapor migration pathway

at that location (i.e., from the shallow groundwater through the subsurface soil and into the

building) were evaluated to see if the constituent was measured and found to be present at each

point along the migration route. A complete VI inhalation exposure pathway would require that

the constituent or its degradation products be detected at a building/location in the shallow

groundwater, the sub-slab vapor, and the indoor air (assuming that there were no elevated detection

limits associated with the samples for a medium at that location). In addition, vapor intrusion into

the building would require the sub-slab vapor concentration of a constituent to be higher than what

is detected in the indoor air and that the indoor air concentration of the constituent is higher than

the concentration of the same constituent in the outdoor air. The available data for these media for

each building were examined to determine if this vertical VI gradient of detected constituent

concentrations along the upward vapor migration route was in evidence. When concentrations for

one or more media or analyte in that medium were not available for a particular location, the data

and information that was available were examined and judgment was made about the potential

completeness of the VI inhalation exposure pathway with uncertainty ascribed. If the VI inhalation

exposure pathway could not be shown to be incomplete based on the data that were available, the

pathway was conservatively assumed to be potentially complete and was evaluated further for that

building/location.

Those constituents that were found to be present in the indoor air (or sub-slab vapor or external

soil gas if no indoor air sampling was performed) at each building/location where the VI inhalation
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exposure pathway was assessed to be complete or potentially complete were further evaluated in
Step II.

Step II: Assessment of the Significance of the Measured Concentrations Relative to
VI Inhalation Risk

Step II was an assessment of the potential significance of the measured groundwater and/or sub-

slab vapor or soil gas at a building assuming that vapor migration from subsurface groundwater

may be occurring. This assessment was done in two ways: (1) first by calculating the cumulative

projected inhalation risk for each location based on the measured soil vapor (sub-slab or external

soil gas) and indoor air concentrations; and (2) second on a constituent-specific basis by location

using multiple lines of evidence relative to the potential completeness of the VI pathway in

consideration of the measures groundwater, soil gas, indoor air and ambient air measurements.

Screening Level Cumulative Risk Projection by Location

The USEPA Vapor Intrusion Screening Level (VISL) Calculator (Version 3.4, June 2015 RSLs)

was then applied in a second phase of the Step II assessment using the property-specific vapor

intrusion sampling results for external soil gas, sub-slab soil gas and indoor air. These datasets

were the same as those used in the Vapor Intrusion Evaluation that was performed as part of the

Draft BHHRA and the first phase of the Step II assessment. These VISL Calculator runs provided

estimates of the cumulative indoor air inhalation risk given a number of conservative default

assumptions about the structures and the people occupying these structures. The risk estimates
accounted for all measured air constituents in the:

(1) external soil gas and/or sub-slab soil gas (based on the available data); and
(2) indoor air when indoor air measurements were taken (regardless of source).

A total of 78 datasets were run through the USEPA VISL Calculator (i.e., 67 residential runs and

11 commercial runs). The outputs from these runs are included as Supplement 1) Residential runs

were performed for the 26 residences for which there were data and the St. Jude’s Parish Rectory,

and commercial runs were performed for the St. Jude’s Church, School and Parish Center

locations. Most locations had more than one set of volatile constituent measurements (e.g., 2 sets

of external soil gas measurements, 2 sets of indoor air measurements). Each dataset of TO-15

measurements was kept intact and run through the VISL Calculator as a set. The number of sets

ranged from one (at a few residences and St. Jude’s Church) to a maximum of seven (at St. Jude’s

School). For datasets with duplicate samples, the higher concentration of the duplicate and

primary sample was selected as the input to the screening model as a conservative measure.

Three volatile constituents (i.e., 1,3,5-trimethylbenzene, cis-1,2-dichloroethene, and trans-1,2-

dichloroethene) were detected at some locations and listed in the VISL Calculator, but had no

inhalation toxicity information included in the screening tool. Eleven additional chemicals (i.e.,
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ethanol, n-heptane, 2,2,4-trimethylpentane, p-ethyltoluene, tert-butyl alcohol, alpha pinene,

limonene, n-undecane, 1,3-dichlorobenzene, n-decane and Freon 114) were occasionally detected

in the samples but were not listed in the VISL Calculator. For these reasons, these 14 chemicals

are not reflected in the VISL Calculator runs and their potential contributions to the cumulative

inhalation risk were not quantified. In addition, volatile constituents that were not detected or were

tentatively identified (i.e., TICs) were not included in these screening runs.

The inhalation risk projections for all of the runs are summarized by address and modeling driver

(i.e., soil gas or indoor air) in Table D-3RES for the residences and in Table D-3COM for the

commercial structures (i.e., St. Jude’s non-residential facilities). Sub-slab soil gas and external

soil gas results are listed first, followed by the results driven by the indoor air measurements for

that location. Moving left to right across Tables D-3RES and D-3COM, the projected vapor

intrusion carcinogenic risk to human health is presented first, followed by a listing of the volatile

constituents contributing the most to the cumulative risk, when applicable. The projected vapor

intrusion non-cancer hazard is presented in the fifth column, followed by the listing of the volatile

constituents contributing the most to the cumulative hazard, if applicable. The indoor air is

presented in the same manner in the columns farther to the right.

The quantitative results of this screening assessment are presented In Tables D-3RES and D-

3COM as follows:

• Projected cumulative vapor intrusion inhalation carcinogenic risks less than 1E-6

are not in bold font or highlighted in these tables. Projected vapor intrusion

inhalation carcinogenic risks greater than 1E-6 but less than 1E-4 are indicated in

bold font. Projected vapor intrusion inhalation carcinogenic risks greater than 1E-

4 are indicated in bold font and highlighted in yellow.

• Projected vapor intrusion inhalation non-cancer hazards less than 1 are not in bold

font or highlighted in these tables. Projected vapor intrusion non-cancer inhalation

hazards greater than 1 but less than 10 are indicated in bold font. Projected vapor

intrusion non-cancer hazards greater than 10 are indicated in bold font and

highlighted in yellow.

All of the cumulative indoor air inhalation risks calculated from the indoor air measurements (i.e.,

2 runs each at the 8 locations) exceeded the acceptable residential cancer risk threshold (all are

bolded in Table D-3RES), and the non-cancer risk threshold also was exceeded at six of these eight

locations. Volatile constituents contributing individually to the cumulative risks or hazards more
than cancer 1.0E-6 and 1.0, respectively, were:

− benzene

− bromodichloromethane

− 1,3-butadiene

− carbon tetrachloride

− chloroform
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− 1,2-dichloroethane

− 1,4-dichlorobenzene

− 1,4-dioxane

− ethylbenzene

− naphthalene

− 1,2,3-trimethylbenzene

− 1,2,4-trimethylbenzene

− trichloroethylene

− vinyl chloride

Many of these constituents are not associated with the TCE groundwater plume.

The cumulative inhalation risks associated with the migration of the external subsurface soil gas

or sub-slab soil gas measurements at any location is considered to be a better indicator of the

potential risks associated with subsurface sources such as the groundwater TCE plume than indoor

air because of the many and varied potential indoor sources of volatiles contamination at these

locations, as indicated by the many chemicals contributing to the risk exceedances. For the sub-

slab and external soil gas runs, a total of 7 of the 27 residential locations had exceedances that

were above the acceptable residential cancer risk threshold, and the non-cancer risk threshold was

exceeded at only two locations. Only chloroform, naphthalene and trichloroethylene had

contributions to the cumulative risk that exceeded the residential risk thresholds. Three of the

locations tested (i.e., 171 Church Road, 175 Church Road and 194 Church Road) had exceedances

of cumulative risk thresholds (i.e., risk=1E-6 and HI=1) in both the sub-slab/external soil gas and

indoor air runs. Only two of these locations (i.e., 175 Church Road and 194 Church Road), had

exceedances of the risk thresholds (risk=1E-6 and HI=1) due to the contributions from

trichloroethylene. It is important to reiterate that both of these locations have subsequently

(relative to the date of collection of the data used in this screening assessment) had vapor intrusion

remediation systems installed and, thus, the potentially significant risk to the residents at these

locations has been mitigated.

None of the cumulative risks calculated for the commercial structures at any of the sampling

locations exceeded the acceptable residential cancer or non-cancer risk threshold (see Table D-

3COM).

The VISL Calculator runs highlighted 8 residences with potential VI concerns based on the indoor

air sampling results alone or the combination of the indoor air and sub-slab soil gas sampling

results, but many of the identified highest contributors to these risks were petroleum-related

compounds or compounds associated with the use of chlorinated municipal water or interior

chemical product storage (as further detailed below). Only 3 residences were highlighted for

potential vapor intrusion concerns based only on the sub-slab sampling results, but TCE was not

associated with 2 of these residences and did not contribute to the projected cancer risk in excess
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of 1E-6 or an HI=1 at the third. Only two residences (i.e., 175 Church Road and 194 Church Road)

were highlighted for potential vapor intrusion concerns based on the VISL Calculator runs using

both the indoor air and the sub-slab soil gas sampling results and indicated TCE as a risk driver.

The VISL Calculator runs for 171 Church Road also were highlighted for potential vapor intrusion

concerns based on runs using both the indoor air and the sub-slab soil gas sampling results,

however the risk drivers at this location did not include TCE or its degradation products (the risk

drivers were primarily the BTEX compounds and naphthalene). The VISL Calculator results did

show that there may be ubiquitous indoor air inhalation concerns at the residences in the Affected

Area that are not related to the TCE plume.

Screening Level Constituent-Specific Assessment by Location

The measured near-surface groundwater, soil gas and indoor air concentrations at each building

location were compared to their constituent-specific VISL Target Groundwater Concentration,

Target Sub-Slab and Exterior Soil Gas Concentration or Target Indoor Air Concentration dated

June 2015 (USEPA, 2015), respectively. If neither the maximum detected groundwater or sub-

slab vapor/soil gas concentration exceeded its respective risk-based target concentration, that

constituent was screened out of the VI evaluation for that building/location as this would be

evidence against there being a subsurface source of that volatile contaminant. If the maximum

detected concentration of the constituent in either the shallow groundwater or the sub-slab

vapor/soil gas samples exceeded its respective VISL risk-based target concentration for that

medium, that constituent was retained for further evaluation at that location. Any constituents

with basement (BASE) or indoor air (IA) measurements that exceeded the constituent’s VISL

Target Indoor Air Concentration (equivalent to the Residential Indoor Air RSL) also were not

eliminated from the VI evaluation at that point. Table D-4 presents the results of Steps I and this

part of Step II of this assessment on a location-by-location basis. Table D-4 also presents results

of Step III of the assessment, as detailed below.

Taking the results of the first phase of Step II (running the existing VI data through the VISL

Calculator) together with the second phase of the assessment (the Table D-4 comparisons to the

target concentrations in the sampled media relative to vapor intrusion screening) revealed the

following:

• The residences at 175 and 194 Church Road (Locations 11 and 16, respectively)

showed evidence of a complete groundwater-to-indoor air TCE vapor intrusion

pathway (based on the data collected prior to the installation of their VI mitigation

systems) and the VISL projected indoor air inhalation risks that exceeded threshold

levels.

• The residences at 224 and 242 Church Road (Locations 23 and 26, respectively)

showed evidence of a potential groundwater-to-indoor air TCE vapor intrusion

pathway. TCE was detected in the shallow groundwater at levels exceeding

groundwater target concentrations, but was detected in the sub-slab soil gas at the
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same location at levels not exceeding the target sub-slab or external soil gas

concentrations. No indoor air sampling was conducted at these two residences. In

the absence of indoor air sampling, it is unclear if the pathway is complete (i.e.,

detectable concentrations of COPCs in indoor air) and if complete, whether or not

the risks / hazards exceed threshold values. While the non-exceedances of the

target sub-slab or external soil gas concentrations would suggest that the vapor

intrusion migration pathway does not present a significant risk at these locations,

some level of uncertainty remains.

• The cumulative inhalation risk associated with the indoor air exceeded threshold

risk levels at all of the residences where indoor air was sampled (including the

residences at 175 and 194 Church Road that indicate a connection to the TCE

plume). The indoor air at the residences other than 175 and 194 Church Road show

clear indications of being impacted by constituents other than TCE and which

would be associated with a variety of interior sources of volatiles release at these

locations. Chloroform, naphthalene and other petroleum-related constituents were

detected in the indoor air and in the sub-slab soil gas at various locations at levels

that contribute significantly to the projected inhalation risks.

Step III: Assessment of the Potential Linkage of the Detected Volatile Constituents at
the Affected Area to the Releases from the Former FWEC Facility

At this point in the evaluation, constituents were identified on a building-by-building basis that

were “Sufficiently volatile and toxic by USEPA to pose an inhalation risk via vapor intrusion from

a groundwater source”, which were:

• Detected in either the shallow monitoring well/VI investigation groundwater samples or

the sub-slab vapor/external soil gas samples at a concentration exceeding the conservative

risk-based screening criteria for the medium; and

• Detected in the indoor air (BASE or IA) at a concentration exceeding the conservative risk-

based screening criteria for residential indoor air.

Step III was an assessment of what the source or sources of the constituents that were detected in

the indoor air was indicated to be, based on all available information about that location. The three

primary sources of indoor air contaminants are:

1. Outdoor air;

2. Interior sources (e.g., stored chemicals and consumer products); and

3. VI from subsurface contamination.

A number of Lines of Evidence were examined to determine which source or sources may have

generated the indoor air concentrations for a particular constituent at a particular building/location.

Different Lines of Evidence suggest different potential sources:
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Lines of Evidence suggesting source is Outdoor Air:

A. The measured outdoor air concentration of the constituent is similar to or higher than the

measured indoor air concentration – The ventilation and mixing of outdoor air with the

indoor air of a building is usually the most significant determinant of the indoor air

concentration of a constituent when there are no large indoor sources. If the outdoor air

concentration of a constituent is the same or higher than the indoor air concentration of that

constituent, any potential contribution to the indoor air concentration from vapor intrusion
would probably be indicated to be insignificant, if present at all.

Lines of Evidence suggesting source is Internal to the Building:

B. The building has a garage that is attached to the occupied space or is integral with the

basement – Based on the Indoor Air Quality and Building Assessment/Inventory

Questionnaires, many of the structures in the Affected Area have attached garages or

integral garages located beneath the primary occupied space. This configuration allows

volatile releases from motorized equipment, stored fuels, other stored automotive fluids,

and solvents to more easily migrate into the basement and/or the first floor air.

C. Fuels, solvents and other chemicals are stored within the basement or attached garage –

Based on the Indoor Air Quality and Building Assessment/Inventory Questionnaires

completed, many of the structures in the Affected Area had paints, solvents, glues, oils,

cleaners, and other chemicals stored in their basements where they could directly off-gas

into the basement and first floor air.

D. The building is connected to the public water supply that disinfects its water with chlorine

prior to distribution – Nearly all of the structures in the Affected Area are connected to the

Crystal Lake Service Supply of Pennsylvania American Water Company (only one

residence [Location 4 – 150 Church Road] is currently using groundwater with a point-of-

use treatment system). The Crystal Lake Reservoir is the sole source of supply for this

domestic water. The 2013 Annual Water Quality Report (PAW, 2013) indicates that this

water source is considered most vulnerable to roadway run-off, well drilling, boating, run-

off from golf courses and timbering, swamps, and salt storage. Chlorine is added to the

drinking water supply as a disinfectant in the treatment process. The 2013 Annual Water

Quality Report indicates that the concentration of chlorine in the water distribution system

ranged between 0.8 and 1.2 milligrams per liter (mg/L) (800 – 1,200 ug/L) in 2013. In

addition, the Report indicated that the concentration of Total Trihalomethanes in the water

distribution system ranged between 14 and 17 ug/L in 2013. Trihalomethanes are a by-

product of drinking water chlorination that result from the reaction of chlorine or bromine

with the organic matter in the water being treated. Trihalomethanes include compounds

such as bromodichloromethane, chloroform, and dibromochloromethane. Chloroform also

is formed when chlorinated water reacts with organic substances such as urine, sweat, hair,

and skin particles. As such, chloroform can off-gas during washing, doing laundry, or
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bathing and can be discharged into the environment and shallow groundwater via septic

systems. In addition, trihalomethanes can degrade in the environment and produce

compounds such as bromomethane and chloromethane. Chlorine and the trihalomethanes

are also released into the environment when chlorinated water is used for gardening and

irrigation or is discharged to a private septic system.

E. The building has a septic system – As described above, the by-products of chlorinated

water supply are directly released into the environment through discharges to a septic

system and can quickly become part of the shallow groundwater. Similarly, household

products may be disposed of down the drain and discharged to the septic system and

shallow groundwater.

F. The building occupants engage in hobbies that make use of products with volatile

constituents – Based on the Indoor Air Quality and Building Assessment/Inventory

Questionnaires completed, some people who live or routinely access the Affected Area

buildings have hobbies such as wood finishing and automotive maintenance that involve

the storage of products containing some of the volatile compounds detected in the VI-

related media at the site.

G. The building is occupied by individuals who smoke tobacco products indoors or burn coal

or wood in fireplaces – A number of the constituents detected in the indoor air at the

sampled locations are produced by the smoking of tobacco products. Other locations are

noted to burn wood or coal in fireplaces, which also release certain of these constituents.

Lines of Evidence suggesting source is Vapor Intrusion from the Subsurface:

H. The measured sub-slab vapor concentration of the constituent at the structure was higher

than the measured indoor air concentration – This is required if VI is a contributor to the

indoor air concentrations of a constituent.

I. Constituent was detected in the shallow groundwater at or in near proximity to the building

and was a COPC for the groundwater at the Former FWEC Facility – This condition

suggests the possibility that the source of the subsurface contamination was a release of

contamination from the Former FWEC Facility. However, the condition being true is not

conclusive evidence that the Former FWEC Facility was the source.

J. The building has cracks in the basement floor or walls and/or has a sump or basement floor

drain and the groundwater table is relatively close to the foundation or floor of the lowest

occupied living space – This condition is an indication that there may be a preferential

pathway for any subsurface contamination of volatile compounds to enter the living space
if they were present in the shallow groundwater or soil gas.

Application and Results of the 3-Step VI Evaluation
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Potential VI COPCs Remaining after Steps I and II

Table D-5 presents the list of constituents that were not eliminated via Steps I and II of the VI

evaluation, as well as the locations of the buildings for which they were identified as a possible

COPCs for VI. A total of 18 different constituents are listed for one or more locations within the

Affected Area, partly due to the relatively broad set of reported analytes and the relatively low

detection limits associated with the TO-15 air toxics analytical method. To add some perspective,

the last two columns of Table D-5 show that few of these analytes that were detected in the indoor

air of the Affected Area were generally considered to be contaminants of potential indoor air

concern (COPIAC) relative to vapor intrusion from groundwater or soil by earlier state VI

guidance (PADEP, 2002). A few of these potential COPCs are seen to be associated with multiple

locations, widely distributed across the Affected Area. These constituents would be less likely to

be associated with VI from a defined groundwater plume than other possible sources (e.g., outdoor
air or interior sources).

Table D-6 shows the range of air sampling results for these same 18 constituents in the basement

air, first floor indoor air, and outdoor air across the sampled locations and buildings in the Affected

Area. Table D-6 shows the number of times each constituent was detected in the air for that sample

location group in consideration of all of the locations and buildings (i.e., indicated by “# DET” –

For example, bromodichloromethane was detected in 1 basement air sample, 1 first floor sample,

and no outdoor air samples). Table D-5 also shows when a constituent that was detected in the air

of one sample location group was not analyzed (NA) in the air sample for that same location or

building from another location group (typically due to a lack of access allowed by the property

owner) (indicated by “# NA” – For example, bromodichloromethane was not analyzed at one

basement location where it was detected in either the first floor or outdoor air). The most

frequently detected constituents were chloroform, benzene and naphthalene. None of these
constituents has a strong or unique linkage to the release from the Former FWEC Facility.

Of the 18 constituents listed in Table D-6, five did not have typical indoor air concentrations

published by USEPA (USEPA, 2011). Four of the remaining constituents had maximum basement

air or first floor indoor air concentrations that were less than the 90th percentile typical indoor air

concentration for that constituent from the USEPA database. These were: carbon tetrachloride;

chloroform; 2-hexanone; and naphthalene. As such, it would be less likely that the presence of

these constituents was due to a defined groundwater contamination plume than to other possible

sources. The remaining nine constituents had maximum basement air or first floor indoor air

concentrations that were greater than the 90th percentile typical indoor air concentration for that

constituent from the USEPA database. These were: benzene; bromomethane; 1,3-butadiene; 1,2-

dichloroethane; ethylbenzene; TCE; 1,2,4-trimethylbenzene; vinyl chloride; and m/p-xylenes. As

such, it is somewhat more likely that the elevated concentrations of these constituents in the indoor

air samples from the Affected Area may be due to VI.
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The data summary of Table D-6 was examined to determine whether any of the detections of

possible COPCs could be attributable to outdoor air contamination. The 69 combinations of

building locations and potential COPCs were individually examined to determine which of four

categories they fell into:

• Category 1: The measured IA concentration of the constituent was greater than the OA

concentration at that location;

• Category 2: The measured OA concentration of the constituent was greater than the IA

concentration at that location (i.e., Line of Evidence A above);

• Category 3: The IA and OA concentrations might not be distinguishable given that both

reported concentrations were low and/or estimated or the estimated concentration of the

constituent in one (i.e., IA or OA) was less than the reported non-detect concentration for

the other; or

• Category 4: Sampling was not performed in the IA and OA at this location to allow a

comparison to be made (typically because access was not granted by the property owners

or the VI shallow groundwater sampling showed little evidence of a potential VI concern).

Upon review of the Table D-6 compilation, 30 of the 69 combinations had an IA concentration

greater than an OA concentration for the constituent (Category #1 above). The presence of these

constituents at these locations would not likely be due to outdoor air contamination.

Only 2 of the 69 location/constituent combinations had an OA concentration greater than an IA

concentration for the constituent (Category #2 above). These combinations were:

• Location 12 – bromomethane

• Location 14 – bromomethane

Fourteen of the 69 location/potential COPC combinations had IA and OA concentrations that were

too similar to discern (Category #3 above). These combinations were:

• Location 8 – 1,3-butadiene and chloroform

• Location 9 – bromodichloromethane, bromomethane and naphthalene

• Location 10 – 2-hexanone and chloroform

• Location 11 – 1,4-dioxane, carbon tetrachloride and naphthalene

• Location 13 – 1,2,4-trimethylbenzene, bromomethane and chloroform

• Location 16 – carbon tetrachloride

There were 22 cases associated with Category #4 above.

Given the relatively few instances of the presence of the constituent in the indoor air at a

concentration of potential concern for inhalation exposure, the remainder of the Step III analysis
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was aimed at determining if the presence of a constituent was more likely due to sources internal

to the living space or due to VI. Table D-7 identifies some of the most common indoor residential

sources of the volatile constituents highlighted by Table D-6. As can be seen, some constituents

are fairly ubiquitous, while others are associated with a smaller number of product types or

situations. Based on the listing in Table D-6, the information documented in the Indoor Air Quality

and Building Assessment/Inventory Questionnaires was re-examined and a list of the most relevant

questionnaire information to the assessment of whether the measured indoor air concentrations of

the constituents may be due to interior sources was compiled. This compilation shows that:

• These locations/buildings are now connected to the public water supply;

• Approximately half of the buildings have a septic system;

• Most of the buildings were reported to have basement walls or floors with cracks or sumps

that could facilitate VI;

• The majority of the structures have garages attached to the living space and/or garages on

the basement level where a variety of chemicals and volatile-containing consumer

products are stored;

• The occupants of only a few locations regularly use a dry cleaning service;

• Almost half of the locations are occupied or frequented by smokers; and

• A range of specific chemicals and consumer products, especially gasoline and other fuels

and solvents, are stored at these locations.

Line of Evidence I above addressed the point that a constituent in the groundwater in the Affected

Area was much more likely to be a COPC for VI associated with a release from the Former FWEC

Facility if that constituent was otherwise identified as a COPC for other groundwater exposure

pathways relative to the Former FWEC Facility property. The COPCs for the Former FWEC

Facility property that were detected in the VI investigation or shallow monitoring well

groundwater samples from the Affected Area were:

• 1,1,1-trichloroethane;

• 1,1,2-trichloroethane;

• 1,1-dichloroethane;

• 1,1-dichloroethene;

• 1,2,4-trichlorobenzene;

• 1,2-dichloroethane;

• 1,4-dioxane;

• 2-methylnaphthalene;

• acetone;

• benzene;

• chloroform;
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• cis-1,2-dichloroethene;

• ethylbenzene;

• naphthalene;

• tetrachloroethene;

• TCE;

• vinyl chloride; and

• xylenes.

In consideration of this location-specific and constituent-specific information, each of the 69

combinations of building locations and potential VI COPCs was individually examined. Using a

weight-of-evidence approach, a determination was made as to the likely source of the volatile

contamination found in the indoor air at each location. Those constituents for which the lines-of-

evidence indicated subsurface contamination as the source were identified as COPCs for that

building/location for the VI inhalation exposure pathway. If there was reasonable uncertainty as

to the source based on the weight-of-evidence, the constituent was conservatively retained as a
COPC for the VI inhalation exposure pathway.

Results of the Step III of the VI Evaluation

The results of the 3-step VI evaluation are presented below by location. The discussions presented

below are based on the information presented in Tables D-5 through D-7 and the Lines of Evidence

A through J, as applicable, from Step III of the approach.

Location 3 – 146 Church Road
• Acrolein – The only constituent making it through Steps I and II of the VI evaluation

process was acrolein. No sub-slab or indoor air samples were taken at this location due to

access restrictions. Acrolein was not detected in the shallow monitoring well or VI

investigation groundwater at this location and was only detected in the external soil gas

sample at a low estimated concentration that was qualified by the Data Validator as a

tentatively identified compound (TIC) based on a mass spectral identification. Acrolein

was not a COPC for the Former FWEC Facility and was not detected in the groundwater

there. Based on the combined weight of evidence, acrolein is not considered to be a COPC
relative to possible VI from the groundwater.

 As such, no constituents were identified as COPCs relative to possible VI from the
groundwater for Location 3.

Location 8 – 170 Church Road
• 1,2,4-Trimethylbenzene – This constituent was not analyzed for in the shallow monitoring

well or VI investigation groundwater samples. However, it also was not a COPC for the

Former FWEC Facility. The concentration of 1,2,4-trimethylbenzene in the sub-slab
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sample was lower than in the basement IA sample, which is evidence against a VI pathway.

The first floor IA concentration was very similar to the measured OA concentration. The

risk-based target sub-slab concentration relative to VI was not exceeded. The structure at

this location had a garage and a storage area in the basement. The somewhat elevated

concentration of this constituent in the basement IA suggests its presence there may be due

to volatilization from materials being stored in the basement. Based on the collected data

and the use or storage of products likely to contain this compound, 1,2,4-trimethylbenzene

is not considered to be a COPC relative to possible VI from the groundwater.

• 1,2-Dichloroethane – This constituent was not detected in either the shallow groundwater

monitoring well sample or the VI investigation groundwater sample. However, 1,2-

dichloroethane was identified as a COPC for the Former FWEC Facility. The

concentration of 1,2-dichloroethane in the sub-slab sample was a low estimated value that

did not exceed the risk-based target sub-slab concentration relative to VI. The detected

concentrations were so low in the samples from all media at this location that the typical

gradient of concentrations along a vertical migration route was not present or could not be

distinguished. 1,2-Dichloroethane is associated with a wide variety of fuels, solvents,

paints, and adhesives. Based on the collected data and the use or storage of products likely

to contain this compound, 1,2-dichloroethane is not considered to be a COPC relative to

possible VI from the groundwater.

• 1,2-Dimethylbenzene (o-xylene) – This constituent was not detected (individually as o-

xylene) in the shallow groundwater monitoring well sample, was not analyzed individually

in the VI investigation groundwater sample (only as part of total xylenes), and is not a

COPC for the Former FWEC Facility. The concentration of 1,2-dimethylbenzene in the

sub-slab sample was lower than in the basement IA, which is evidence against a VI

pathway. The risk-based target sub-slab concentration relative to VI was not exceeded.

The structure at this location had a garage and storage area in the basement. The somewhat

elevated concentration of this constituent in the basement IA suggests its presence there

may be due to volatilization from material being stored in the basement. Based on the

collected data and the use or storage of petroleum hydrocarbon-containing products, 1,2-

dimethylbenzene is not considered to be a COPC relative to possible VI from the

groundwater.

• 1,3-Butadiene – This constituent was not analyzed in either the shallow monitoring well

or the VI investigation groundwater samples. It also was not a COPC for the Former

FWEC Facility. 1,3-Butadiene was not detected in the sub-slab sample and was reported

as detected in the basement IA at an estimated concentration that was approximately one-

half of the non-detect value reported for the sub-slab sample. The risk-based target sub-

slab concentration relative to VI was not exceeded. The indicated concentration of 1,3-

butadiene in the sub-slab sample, the basement IA, the first floor IA and the OA were too

similar to confidently differentiate. The estimated concentration of 1,3-butadiene in the

basement IA exceeded the risk-based target IA concentration relative to VI, but the
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estimated concentration in the first floor IA did not. These sampling results do not suggest

a VI pathway. Based on the combined weight of evidence, 1,3-butadiene is not considered

to be a COPC relative to possible VI from the groundwater.

• 1,4-Dioxane – This constituent was not analyzed for in the VI investigation groundwater

sample, but was detected at a low estimated concentration in the shallow monitoring well

sample from this location. 1,4-Dioxane was a COPC for the Former FWEC Facility. The

concentration of 1,4-dioxane in the sub-slab vapor was an order of magnitude lower than

its concentration in the basement IA, which is strong evidence against a VI pathway. The

risk-based groundwater and sub-slab vapor target concentrations relative to VI were not

exceeded. The concentrations of 1,4-dioxane in the basement IA and the first floor IA did

exceed the risk-based target IA concentration relative to VI. Based on the collected data

and these considerations, 1,4-dioxane is not considered to be a COPC relative to possible

VI from the groundwater.

• Benzene – This constituent was not detected in the shallow monitoring well groundwater

sample but was detected at a low estimated concentration in the VI investigation

groundwater sample from this location. Benzene was a COPC for the Former FWEC

Facility. The concentration of benzene in the sub-slab sample did not exceed the risk-based

target sub-slab concentration relative to VI, and was lower than the concentration that was

measured in the basement air, which is evidence against a VI pathway. The structure at

this location had a garage and storage area in the basement. The somewhat elevated

concentration of this constituent in the basement IA suggests its presence there may be due

to volatilization from vehicles or gasoline being stored in the basement, which was

documented in the “Indoor Air Quality and Building Assessment/Inventory Questionnaire”

completed for this location (See Table D-7). Scented candles and air fresheners also may

be a contributing source of the benzene that was detected in the IA at this location. Based

on the collected data and the use or storage of petroleum hydrocarbon-containing products,

benzene is not considered to be a COPC relative to possible VI from the groundwater.

• Chloroform – This constituent was detected at low estimated concentrations in the shallow

monitoring well groundwater sample and the VI investigation groundwater sample from

this location, but at concentrations that did not exceed the risk-based target groundwater

concentration relative to VI. Chloroform was a COPC for the Former FWEC Facility.

Chloroform also was detected at a low estimated concentration in the sub-slab sample,

which did not exceed the risk-based target sub-slab concentration relative to VI.

Chloroform was not detected in the basement IA, but was reported at low estimated

concentration in the first floor IA. The first floor IA concentration exceeded the risk-based

target indoor air concentration. The building at this location is connected to the public

water system, which chlorinates its supply water to disinfect it. Low concentrations of

airborne chloroform such as these are typical of off-gassing of chloroform from the water

into the air during water use. If the municipally-supplied water also is used for watering

plants or lawns outdoors, the chloroform can penetrate the soil and get into the shallow
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groundwater. The concentration of chloroform reported in the shallow groundwater and

the sub-slab samples did not exceed the respective risk-based target concentrations relative

to VI for those media. Based on these factors and considerations, chloroform is not

considered to be a COPC relative to possible VI from the groundwater.

• Ethylbenzene – This constituent was not detected in either the shallow monitoring well or

the VI investigation groundwater samples. The reporting limits for both groundwater non-

detects were below the risk-based target groundwater concentration relative to VI.

Ethylbenzene was a COPC for the Former FWEC Facility. The concentration of

ethylbenzene in the sub-slab sample was lower than it was in the basement IA, which is

evidence against a VI pathway. This sub-slab concentration did not exceed the risk-based

target sub-slab concentration relative to VI, but the basement IA concentration did exceed

the risk-based target IA concentration relative to VI. The structure at this location had a

garage and storage area in the basement. The somewhat elevated concentration of this

constituent in the basement IA suggests its presence there may be due to volatilization from

vehicles or gasoline being stored in the basement. In addition, ethylbenzene is associated

with certain paints and glues, and the burning of oil, gas or coal. The structure at this

location also had a wood or coal fireplace that was used. Based on the collected data and

the use or storage of petroleum hydrocarbon-containing products, ethylbenzene is not

considered to be a COPC relative to possible VI from the groundwater.

• m/p-Xylenes – This constituent was detected at a low estimated concentration in the

shallow monitoring well groundwater sample, but was not detected in the VI investigation

groundwater sample from this location. This concentration did not exceed the risk-based

target groundwater concentration relative to VI. Total xylenes was a COPC for the Former

FWEC Facility. The concentration of m/p-xylenes in the sub-slab sample was lower than

it was in the basement air, which is evidence against a VI pathway. This sub-slab xylenes

concentration did not exceed the risk-based target sub-slab concentration relative to VI.

The structure at this location had a garage and storage area in the basement. The somewhat

elevated concentration of this constituent in the basement IA suggests its presence there

may be due to automobile exhaust or volatilization for stored gasoline. Xylene also is

associated with solvents, paints, and other consumer products that were documented to be

at this location. The concentration of m/p-xylenes in the basement IA exceeded the risk-

based target indoor air concentration relative to VI, but the concentration measured in the

first floor IA did not. Based on the collected data and the use or storage of petroleum

hydrocarbon-containing products and other products likely to contain this compound, m/p-

xylenes are not considered to be a COPC relative to possible VI from the groundwater.

 As such, no constituents were identified as COPCs relative to possible VI from the
groundwater for Location 8.
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Location 9 – 171 Church Road
• 1,2,4-Trimethylbenzene – This constituent was not analyzed in either the shallow

monitoring well or VI investigation groundwater samples. 1,2,4-Trimethylbenzene was

not a COPC for the Former FWEC Facility. The measured sub-slab concentration did not

exceed its risk-based target sub-slab concentration. The concentration of 1,2,4-

trimethylbenzene in the sub-slab sample was lower than the concentration measured in the

basement IA sample, which is evidence against a VI pathway. The first floor IA

concentration was higher than the measured OA concentration. The basement and first

floor IA concentrations both exceeded the risk-based target IA concentration relative to VI.

The structure at this location had a garage attached to the first floor and a storage area in

the basement. The somewhat elevated concentration of this constituent in the basement IA

and first floor IA suggests its presence there may be due to volatilization from material

being stored in these areas. Based on the collected data and the use or storage of products

likely to contain this compound, 1,2,4-trimethylbenzene is not considered to be a COPC

relative to possible VI from the groundwater.

• Benzene – This constituent was not detected in the shallow monitoring well groundwater

sample, but was detected at a low estimated concentration in the VI investigation

groundwater sample. The detected groundwater concentration of benzene did not exceed

its risk-based target groundwater concentration. Benzene was a COPC for the Former

FWEC Facility. The concentration of benzene in the sub-slab sample was approximately

the same as it was in the basement IA and first floor IA, which is evidence against a VI

pathway. The measured sub-slab concentration did not exceed its risk-based target sub-

slab concentration. The basement and first floor IA concentrations both exceeded the risk-

based target IA concentration relative to VI. The structure at this location had a garage

attached to the first floor and a storage area in the basement where a variety of fuels and

solvents were kept. The similar benzene concentrations that were measured in the

basement IA and first floor IA may be due to volatilization from vehicles or gasoline being

stored in the garage and basement. Based on the collected data and the use or storage of

petroleum hydrocarbon-containing products, benzene is not considered to be a COPC

relative to possible VI from the groundwater.

• Bromodichloromethane – This constituent was not detected in either the shallow

monitoring well groundwater sample or the VI investigation groundwater sample. The

reporting limits for both groundwater non-detects were below the risk-based target

groundwater concentration relative to VI. Bromodichloromethane was not detected in the

sub-slab sample, but was detected at similar low estimated concentrations in the basement

IA and in the first floor IA. The basement and first floor IA estimated concentrations both

exceeded the risk-based target IA concentration relative to VI. The concentrations of

bromodichloromethane measured in the sub-slab sample, the basement IA, the first floor

IA, and the OA were all too similar to confidently differentiate. These sampling results do

not suggest a VI pathway. The building at this location is connected to the public water
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system, which chlorinates its supply water. As was noted above, low concentrations of

bromodichloromethane in IA are typical of the off-gassing of bromodichloromethane into

the air during water use. Based on these factors and considerations, bromodichloromethane

is not considered to be a COPC relative to possible VI from the groundwater.

• Bromomethane – This constituent was not detected in either the shallow monitoring well

groundwater sample or the VI investigation groundwater sample. The reporting limits for

both groundwater non-detects were below the risk-based target groundwater concentration

relative to VI. Bromomethane was detected in the sub-slab sample at a concentration that

did not exceed its risk-based target sub-slab concentration. The basement concentration

did not exceed the risk-based target IA concentration relative to VI, but the first floor IA

concentrations did. Bromomethane was detected at essentially the same low (often

estimated) concentration in the sub-slab sample, the basement IA and first floor IA, which

is not indicative of a VI pathway. As noted above, the building at this location is connected

to the municipal water system which chlorinates its supply water to disinfect it. Low

concentrations of bromomethane in IA are typically the result of off-gassing during water

use. The concentration of bromomethane in the basement IA did not exceed its risk-based

target indoor air concentration relative to VI, but the concentration measured in the first

floor IA did. Based on these factors and considerations, bromomethane is not considered

to be a COPC relative to possible VI from the groundwater.

• Chloroform – This constituent was detected at low estimated concentrations in both the

shallow monitoring well groundwater and VI investigation groundwater samples. The

measured concentrations for both groundwater samples were below the risk-based target

groundwater concentration relative to VI. Chloroform was a COPC for the Former FWEC

Facility. Chloroform was detected in the sub-slab sample at a concentration that exceeded

its risk-based target sub-slab concentration relative to VI. Chloroform was detected at

essentially the same low concentration in the sub-slab sample, the basement IA and the

first floor IA, which is not indicative of a VI pathway. The basement and first floor IA

concentrations both exceeded the risk-based target IA concentration relative to VI. As

noted above, the building at this location is connected to the municipal water system which

chlorinates its supply water to disinfect it. Low concentrations of chloroform such as these

are typical of off-gassing during water use. If the municipally-supplied water also is used

for watering plants or lawns outdoors, the chloroform can penetrate the soil and get into

the shallow groundwater. Based on these factors and considerations, chloroform is not

considered to be a COPC relative to possible VI from the groundwater.

• Ethylbenzene – This constituent was not detected in either the shallow monitoring well

groundwater sample or the VI investigation groundwater sample. The reporting limits for

both groundwater non-detects were below the risk-based target groundwater concentration

relative to VI. Ethylbenzene was a COPC for the Former FWEC Facility. The

concentration of ethylbenzene in the sub-slab sample did not exceed its risk-based target

sub-slab concentration relative to VI and was lower than the concentration that was
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measured in the basement IA, which is evidence against a VI pathway. The concentrations

of ethylbenzene in the basement IA and the first floor IA both exceeded its risk-based target

indoor air concentration relative to VI. The structure at this location had a garage attached

to the first floor and a storage area in the basement where a variety of fuels and solvents

were kept. The similar concentrations of ethylbenzene measured in the basement IA and

first floor IA may be due to volatilization from vehicles or gasoline or paints being stored

in the garage and basement. Based on the collected data and the use or storage of petroleum

hydrocarbon-containing products, ethylbenzene is not considered to be a COPC relative to

possible VI from the groundwater.

• m/p-Xylenes – This constituent was detected at a low estimated concentration in the

shallow monitoring well groundwater sample, but not in the VI investigation groundwater

sample from this location. The detected concentration and the reporting limit for the VI

investigation groundwater sample were both below the risk-based target groundwater

concentration relative to VI. Total xylenes were a COPC for the Former FWEC Facility.

The concentration of xylenes measured in the sub-slab sample did not exceed the risk-

based target sub-slab concentration relative to VI, and it was lower than the concentration

measured in the basement IA, which is evidence against a VI pathway. The risk-based

target sub-slab concentration was not exceeded. The concentrations of xylenes in the

basement IA and the first floor IA both exceeded its risk-based target indoor air

concentration relative to VI. The structure at this location had a garage attached to the first

floor and a storage area in the basement where a variety of fuels and solvents were kept.

The somewhat elevated concentration of this constituent in the basement IA and first floor

IA suggests its presence there may be due to volatilization from vehicles or gasoline being

stored in the basement. Xylene is also associated with solvents, paints, and other consumer

products reportedly used at this location. Based on the collected data and the use or storage

of petroleum hydrocarbon-containing products and other products likely to contain this

compound, m/p-xylenes are not considered to be a COPC relative to possible VI from the

groundwater.

• Naphthalene – This constituent was not analyzed in either the shallow monitoring well

sample or the VI investigation groundwater sample. Naphthalene was a COPC for the

Former FWEC Facility. The measured concentration of naphthalene in the sub-slab sample

exceeded its risk-based target sub-slab concentration relative to VI. Naphthalene was

detected at essentially the same low (often estimated) concentration in the sub-slab sample,

the basement IA and first floor IA, which is not indicative of a VI pathway. The estimated

concentrations of naphthalene in the basement IA and the first floor IA both exceeded its

risk-based target indoor air concentration relative to VI. The structure at this location had

a garage attached to the first floor and a storage area in the basement where a variety of

fuels and solvents are kept. The somewhat elevated concentration of this constituent in the

basement IA and first floor IA suggests its presence there may be due to automotive

exhaust, insecticides, or volatilization from vehicles or gasoline being stored. Based on
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the collected data and the use or storage of petroleum hydrocarbon-containing products,
naphthalene is not considered to be a COPC relative to possible VI from the groundwater.

 As such, no constituents were identified as COPCs relative to possible VI from the
groundwater for Location 9.

Location 10 – 174 Church Road
• 1,2-Dichloroethane – This constituent was not detected in either the shallow monitoring

well groundwater sample or the VI investigation groundwater sample. The reporting limits

for both groundwater non-detects were below the risk-based target groundwater

concentration relative to VI. 1,2,-Dichloroethane was a COPC for the Former FWEC

Facility. The measured concentration of 1,2-dichloroethane in the sub-slab sample was a

low estimated value that did not exceed the risk-based target sub-slab concentration. The

detected concentrations were so low in the samples from all media at this location that the

typical gradient of concentrations along a vertical migration route was not present or could

not be distinguished. Both the basement and first floor IA concentrations exceeded the

risk-based target IA concentration relative to VI for this constituent. 1,2-Dichloroethane

is associated with a wide variety of fuels, solvents, paints, and adhesives. Based on the

collected data, 1,2-dichloroethane is not considered to be a COPC relative to possible VI

from the groundwater.

• 1,3-Butadiene – This constituent was not analyzed for in either the shallow monitoring

well sample or the VI investigation groundwater sample; however, it also was not identified

as a COPC for the Former FWEC Facility. 1,3-Butadiene was detected in the sub-slab

vapor sample at a low estimated concentration that did not exceed the risk-based target

sub-slab concentration relative to VI. 1,3-Butadiene also was detected in the basement IA

at a low estimated concentration. The concentration of 1,3-butadiene in the sub-slab

sample was lower than in the basement IA, which is evidence against a VI pathway. The

concentrations of 1,3-butadiene in the sub-slab vapor, basement IA, first floor IA, and OA

were very similar. Again, these results do not suggest a VI pathway. Both the estimated

basement IA and first floor IA concentrations exceeded the risk-based target IA

concentration relative to VI for this constituent. A heavy smoker was reported to reside at

this location which could be a significant interior source of 1,3-butadiene. Based on the

collected data and these factors, 1,3-butadiene is not considered to be a COPC relative to

possible VI from the groundwater.

• 1,4-Dioxane – This constituent was detected at a low estimated concentration in the

shallow groundwater monitoring well sample but was not analyzed for in the VI

investigation groundwater sample. 1,4-Dioxane was identified as a COPC for the Former

FWEC Facility. 1,4-Dioxane was not detected in either the sub-slab vapor or the basement

IA. 1,4-Dioxane was detected in the first floor IA at a concentration that exceeded its risk-

based target IA concentration relative to VI. Based on the collected data and these
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considerations, 1,4-dioxane is not considered to be a COPC relative to possible VI from

the groundwater.

• 2-Hexanone – This constituent was not detected in either the shallow monitoring well

groundwater sample or the VI investigation groundwater sample. The reporting limits for

both groundwater non-detects were below the risk-based target groundwater concentration

relative to VI. 2-Hexanone was not a COPC for the Former FWEC Facility. 2-Hexanone

was detected in the sub-slab vapor and first floor IA at low estimated concentrations, but

was not detected in the sub-slab sample. The concentrations of 2-hexanone in the samples

from all media were lower than their respective risk-based target concentrations relative to

VI for those media. Both of these findings are evidence against a VI pathway. The detected

concentrations and non-detect limits for 2-hexanone in the sub-slab vapor, the basement

IA, the first floor IA, and the OA were very similar, which also does not suggest a VI

pathway. 2-Hexanone is associated with paints and thinners like those that were noted on

the pre-sampling Questionnaire for this structure. Based on these results, 2-hexanone is

not considered to be a COPC relative to possible VI from the groundwater.

• Benzene – This constituent was not detected in the shallow groundwater monitoring well

sample, but was detected at a low estimated concentration in the VI investigation

groundwater sample. The detected concentration in the VI investigation sample and the

reporting limit for the shallow groundwater monitoring well sample were both below the

risk-based target groundwater concentration relative to VI. Benzene was, however, a

COPC for the Former FWEC Facility. The concentration of benzene measured in the sub-

slab sample did not exceed its risk-based target sub-slab concentration relative to VI. The

concentration of benzene in the sub-slab vapor was lower but approximately the same

magnitude as the concentrations measured in the basement IA and first floor IA, which is

evidence against a VI pathway. The concentrations of benzene in the basement IA and the

first floor IA both exceeded its risk-based target indoor air concentration relative to VI.

The structure at this location had a garage attached to the first floor and a storage area in

the basement. The elevated concentrations of this constituent in the basement IA and first

floor IA suggest its presence there may be due to automobile exhaust or volatilization from

gasoline being stored in these locations, which was documented in the Questionnaire.

Based on the collected data and the use or storage of petroleum hydrocarbon-containing

products, benzene is not considered to be a COPC relative to possible VI from the

groundwater.

• Chloroform – This constituent was detected at low estimated concentrations in both the

shallow monitoring well groundwater and VI investigation groundwater samples. The

measured concentrations for both groundwater samples were below the risk-based target

groundwater concentration relative to VI. Chloroform was a COPC for the Former FWEC

Facility. Chloroform also was detected in the sub-slab sample at an estimated

concentration that did not exceed its risk-based target sub-slab concentration relative to VI.

Chloroform was detected at essentially the same low concentration in the sub-slab vapor,
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basement IA and first floor IA, which is not indicative of a VI pathway. The estimated

concentration of chloroform measured in both the basement IA and the first floor IA both

exceeded its risk-based target IA concentration. The building at this location is connected

to the public water system, which chlorinates its supply water to disinfect it. Low

concentrations of chloroform in the air in the indoor spaces where chlorinated water is used

are typically the result of off-gassing of chloroform into the air during water use. If the

municipally-supplied water also is used for watering plants or lawns outdoors, the

chloroform can penetrate the soil and get into the shallow groundwater. Based on these

factors and considerations, chloroform is not considered to be a COPC relative to possible

VI from the groundwater.

• Ethylbenzene – This constituent was not detected in either the shallow monitoring well

groundwater sample or the VI investigation groundwater sample. The reporting limits for

both groundwater non-detects were below the risk-based target groundwater concentration

relative to VI. Ethylbenzene was a COPC for the Former FWEC Facility. Ethylbenzene

was detected in the sub-slab sample at a concentration that did not exceed its risk-based

target sub-slab concentration. The concentration of ethylbenzene in the sub-slab sample

was lower than the concentration that was measured in the basement IA, which is evidence

against a VI pathway. The concentration of ethylbenzene in the basement IA did exceed

its risk-based target indoor air concentration relative to VI, but the concentration measured

in the first floor IA did not. The structure at this location had a garage attached to the first

floor and a storage area in the basement. The elevated concentrations of this constituent in

the basement IA and first floor IA suggest its presence there may be due to automobile

exhaust or volatilization from gasoline being stored in these locations, which was

documented in the Questionnaire. In addition, ethylbenzene is associated with certain

paints and glues. Based on the collected data and the use or storage of petroleum

hydrocarbon-containing products, ethylbenzene is not considered to be a COPC relative to

possible VI from the groundwater.

 As such, no constituents were identified as COPCs relative to possible VI from the
groundwater for Location 10.

Location 11 – 175 Church Road
• 1,2,4-Trimethylbenzene – This constituent was not analyzed for in the shallow monitoring

well or VI investigation groundwater samples. It also was not a COPC for the Former

FWEC Facility. The concentration of 1,2,4-trimethylbenzene in the sub-slab was lower

than in the basement IA, which is evidence against a VI pathway. The risk-based target

sub-slab concentration was not exceeded. The concentrations of 1,2,4-trimethylbenzene in

the sub-slab sample, basement IA, first floor IA, and OA were too similar to confidently

differentiate. The measured concentrations in both the basement IA and the first floor IA

exceeded the risk-based target IA concentration relative to VI for this constituent. The

structure at this location was reported to have stored paints, oils and lubricants in the

basement, which may account for the presence of 1,2,4-trimethylbenzene in the IA at low
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concentrations. Based on the collected data and the use or storage of products likely to

contain this compound, 1,2,4-trimethylbenzene is not considered to be a COPC relative to

possible VI from the groundwater.

• 1,2-Dichloroethane – This constituent was not detected in either the shallow monitoring

well or the VI investigation groundwater samples. The reporting limits for both

groundwater non-detects were below the risk-based target groundwater concentration

relative to VI. 1,2-Dichloroethane was a COPC for the Former FWEC Facility. The

measured concentration of 1,2-dichloroethane in the sub-slab sample was a low estimated

value that did not exceed the risk-based target sub-slab concentration. The concentration

of 1,2-dichloroethane in the sub-slab vapor also was lower than it was in the basement IA,

which is evidence against a VI pathway. The measured concentrations in both the

basement IA and the first floor IA exceeded the risk-based target IA concentration relative

to VI for this constituent. Based on the collected data and the use or storage of products

likely to contain this compound, 1,2-dichloroethane is not considered to be a COPC relative

to possible VI from the groundwater.

• 1,4-Dioxane – This constituent was not analyzed in the VI investigation groundwater

sample but was detected at a low estimated concentration in the shallow groundwater

monitoring well sample that did not exceed its risk-based target groundwater concentration

relative to VI. 1,4-Dioxane was identified as a COPC for the Former FWEC Facility. 1,4-

Dioxane was detected at a low concentration in the sub-slab vapor that did not exceed its

risk-based target sub-slab concentration relative to VI, and was not detected in the

basement IA. The detected vapor/air concentrations and air detection limits were all

similar. Based on the collected data and these considerations, 1,4-dioxane is not considered

to be a COPC relative to possible VI from the groundwater.

• Benzene – This constituent was not detected in the shallow groundwater monitoring well

sample but was detected at a low estimated concentration in the VI investigation

groundwater sample. The detected groundwater concentration of benzene did not exceed

its risk-based target groundwater concentration. Benzene was a COPC for the Former

FWEC Facility. The concentration of benzene in the sub-slab vapor did not exceed its risk-

based target sub-slab concentration relative to VI, and it was approximately the same order

of magnitude as the concentration that was measured in the basement IA and first floor IA,

which is not indicative of a VI pathway. The concentrations of benzene in the basement

IA and the first floor IA both exceeded its risk-based target indoor air concentration relative

to VI. The structure at this location had some storage of paints, oils and lubricants in the

basement that may account for the presence of benzene in the IA at low concentrations.

The structure at this location did not have an attached garage. Based on the collected data

and the use or storage of petroleum hydrocarbon-containing products, benzene is not

considered to be a COPC relative to possible VI from the groundwater.

• Carbon Tetrachloride – This constituent was detected at low estimated concentrations in

both the shallow groundwater monitoring well sample and the VI investigation
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groundwater sample. The concentrations of carbon tetrachloride detected in the shallow

groundwater did exceed its risk-based target groundwater concentration relative to VI.

However, carbon tetrachloride was not a COPC for the Former FWEC Facility. The

estimated concentration of carbon tetrachloride in the sub-slab was slightly lower than in

the basement IA, which is evidence against a VI pathway. The risk-based target sub-slab

concentration relative to VI was not exceeded. The concentrations of carbon tetrachloride

in the sub-slab vapor, the basement IA, the first floor IA, and the OA were approximately

the same. The estimated concentrations of carbon tetrachloride in the basement IA and the

first floor IA both exceeded its risk-based target indoor air concentration relative to VI.

The structure at this location had storage of aerosol products and paints, oils and lubricants

in the basement that may account for the presence of carbon tetrachloride in the IA at low

concentrations. However, the low IA concentrations also are approximately the same

magnitude as was measured in the OA. Based on the collected data and the use or storage

of products likely to contain this compound, carbon tetrachloride is not considered to be a

COPC relative to possible VI from the groundwater.

• Chloroform – This constituent was detected at low estimated concentrations in both the

shallow groundwater monitoring well sample and the VI investigation groundwater

sample. The concentrations of chloroform detected in the shallow groundwater did not

exceed its risk-based target groundwater concentration relative to VI. Chloroform was a

COPC for the Former FWEC Facility. This constituent was detected at a concentration in

the sub-slab vapor that did exceed its risk-based target sub-slab concentration relative to

VI. Chloroform was detected at approximately the same low concentration in the basement

IA and first floor IA, which is typically not indicative of a VI pathway. The estimated

concentrations of chloroform in the basement IA and the first floor IA both exceeded its

risk-based target indoor air concentration. The building at this location is connected to the

public water system, which chlorinates its supply water to disinfect it. Low concentrations

of chloroform in the air in the indoor spaces where chlorinated water is used are typically

the result of off-gassing of chloroform into the air during water use. If the municipally-

supplied water also is used for watering plants or lawns outdoors, the chloroform can

penetrate the soil and get into the shallow groundwater. The measured sub-slab vapor

concentration appears to be inconsistent with the low shallow groundwater and indoor air

concentrations. However, the structure at this location had a pool that was probably filled

with publically-supplied water that initially contained chlorine at concentrations between

800 and 1,200 ug/L. It is also likely that chlorine was added to the pool water for hygiene

purposes. Spills and leaks from the pool into the ground are likely to explain the

uncharacteristically high sub-slab vapor concentration. Based on these factors and

considerations, chloroform is not considered to be a COPC relative to possible VI from the

groundwater.

• Naphthalene – This constituent was not analyzed for in either the shallow groundwater

monitoring well sample or the VI investigation groundwater sample. Naphthalene was a



FWEC/Church Road TCE Site
Final Baseline Human Health Risk Assessment Report

Mountain Top, Luzerne County, Pennsylvania

29

COPC for the Former FWEC Facility. Naphthalene was detected at an estimated

concentration in the sub-slab vapor that exceeded its risk-based target sub-slab

concentration relative to VI. Naphthalene was detected at essentially the same estimated

low concentration in the sub-slab vapor, the basement IA and the first floor IA, which is

not indicative of a VI pathway. The estimated concentrations of naphthalene in the

basement IA and the first floor IA both exceeded its risk-based target indoor air

concentration relative to VI. The structure at this location had storage of resins, oils and

cleaners in the basement, which may account for the presence of naphthalene in the IA at

low concentrations. However, the low IA concentrations are approximately the same as

one-half of the non-detect level of the OA. Based on the collected data and the use or

storage of petroleum hydrocarbon-containing products and other products likely to contain

this compound, naphthalene is not considered to be a COPC relative to possible VI from

the groundwater.

• Trichloroethene – This constituent was detected in the shallow groundwater monitoring

well sample and was detected at a low estimated concentration in the VI investigation

groundwater sample. The concentrations of TCE detected in the shallow groundwater

exceeded its risk-based target groundwater concentrations relative to VI, but the

concentration in the VI investigation groundwater sample did not exceed the target

concentration relative to VI. TCE was a COPC for the Former FWEC Facility. The

concentration of TCE in the sub-slab was two orders of magnitude higher than it was in the

first floor IA, which is evidence for a VI pathway. The concentration of TCE detected in

the sub-slab sample exceeded the risk-based target sub-slab concentration relative to VI.

The concentrations of TCE in the basement IA exceeded its risk-based target indoor air

concentration relative to VI, but the first floor IA did not. The structure at this location had

a garage attached to the first floor where a variety of fuels, cleaners and solvents were kept,

as well as a storage area in the basement. Based on the collected data and the combined

weight of evidence, TCE is considered to be a COPC relative to possible VI from the

groundwater.

 As such, only TCE was identified as a COPC relative to possible VI from the groundwater
for Location 11.

Location 12 – 178 Church Road
• Bromomethane – This constituent was not detected in either the shallow monitoring well

groundwater sample or the VI investigation groundwater sample. The reporting limits for

both groundwater non-detects were below the risk-based target groundwater concentration

relative to VI. Bromomethane was not a COPC for the Former FWEC Facility. This

constituent was detected in the sub-slab sample at a low concentration that did not exceed

the risk-based target sub-slab concentration relative to VI. Bromomethane was detected at

approximately the same low concentration in the sub-slab vapor, first floor IA, and the OA,

with the OA concentration greater than the IA, which is not indicative of a VI pathway.

Bromomethane was not analyzed for in the basement IA. The detected concentration of
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bromomethane in the first floor IA exceeded its risk-based target IA concentration relative

to VI. This may be one of the few cases where the source of the constituent was the OA.

The building at this location is connected to the municipal water system which chlorinates

its supply water to disinfect it. Low concentrations of bromomethane in IA are typically

the result of off-gassing during water use. Based on these factors and considerations,

bromomethane is not considered to be a COPC relative to possible VI from the

groundwater.

 As such, no constituents were identified as COPCs relative to possible VI from the
groundwater for Location 12.

Location 13 – 179 Church Road
• 1,2,4-Trimethylbenzene – This constituent was not analyzed in either the shallow

monitoring well sample or the VI investigation groundwater sample, and it was not a COPC

for the Former FWEC Facility. The low estimated concentration of 1,2,4-trimethylbenzene

detected in the sub-slab sample did not exceed its risk-based target sub-slab concentration

relative to VI. This estimated sub-slab concentration was essentially the same as was

measured in the basement IA, which is evidence against a VI pathway. The concentrations

of 1,2,4-trimethylbenzene in the sub-slab sample, the basement IA, the first floor IA, and

the OA were very similar. The estimated concentration of 1,2,4-trimethylbenzene in the

basement IA did not exceed its risk-based target indoor air concentration relative to VI, but

the estimated concentration in the first floor IA sample did. The structure at this location

had a garage attached to the first floor and a storage area in the basement where a variety

of fuels, cleaners and solvents were kept. The low concentrations of this constituent in the

IA may be due in part to volatilization from materials being stored in the basement which

were documented in the Questionnaire. Based on the collected data and the use or storage

of products likely to contain this compound, 1,2,4-trimethylbenzene is not considered to

be a COPC relative to possible VI from the groundwater.

• 1,2-Dichloroethane – This constituent was not detected in either the shallow monitoring

well groundwater sample or the VI investigation groundwater sample. The reporting limits

for both groundwater non-detects were below the risk-based target groundwater

concentration relative to VI. This constituent was a COPC for the Former FWEC Facility.

The concentration of 1,2-dichloroethane in the sub-slab was a low estimated value that did

not exceed the risk-based target sub-slab concentration relative to VI. The concentration

of 1,2-dichloroethane in the sub-slab vapor also was lower than the concentration that was

detected in the basement IA, which is evidence against a VI pathway. The concentrations

of 1,2-dichloroethane in the basement IA and the first floor IA both exceeded its risk-based

target indoor air concentration relative to VI. The structure at this location had a garage

attached to the first floor and a storage area in the basement where a variety of degreasers,

cleaners and adhesives were kept. The low concentrations of this constituent in the IA may

be due in part to volatilization from materials being stored in these areas. Based on the

collected data and the use or storage of products likely to contain this compound, 1,2-
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dichloroethane is not considered to be a COPC relative to possible VI from the

groundwater.

• 1,3-Butadiene – This constituent was not analyzed for in either the shallow monitoring

well sample or the VI investigation groundwater sample, and it was not a COPC for the

Former FWEC Facility. 1,3-Butadiene was not detected in the sub-slab vapor but was

detected in the basement IA at a low estimated concentration. This estimated concentration

and the detection limits for 1,3-butadiene in the sub-slab vapor and in the basement IA are

very similar, which is evidence against a VI pathway. The risk-based target indoor air

concentration relative to VI was exceeded for both the basement IA and the first floor IA.

It was reported that a heavy smoker resides at this location, which could account for some

portion of the 1,3-butadiene detected in the IA. Based on the collected data and these

factors, 1,3-butadiene is not considered to be a COPC relative to possible VI from the

groundwater.

• Acetonitrile – This constituent was not detected in either the shallow monitoring well

groundwater sample or the VI investigation groundwater sample. The reporting limits for

both groundwater non-detects were below the risk-based target groundwater concentration

relative to VI. Acetonitrile was a COPC for the Former FWEC Facility. Acetonitrile was

also not detected in either the sub-slab sample or the basement IA, but it was detected in

the first floor IA at a concentration that exceeded its risk-based target indoor air

concentration. The concentration of acetonitrile in the first floor IA was higher than in the

OA, suggesting a possible indoor source. Acetonitrile is associated with artificial finger

nail removers and liquid glue removers. Based on the collected data and these

considerations, acetonitrile is not considered to be a COPC relative to possible VI from the

groundwater.

• Benzene – This constituent was not detected in the shallow groundwater monitoring well

sample, but was detected at a low estimated concentration in the VI investigation

groundwater sample. The detected concentration of benzene detected in the VI

investigation groundwater sample did not exceed its risk-based target concentration

relative to VI. Benzene was a COPC for the Former FWEC Facility. The concentration

of benzene in the sub-slab vapor was approximately the same magnitude as was in the

basement IA, which is evidence against a VI pathway. The concentration of benzene

detected in the sub-slab sample did not exceed its risk-based target sub-slab concentration

relative to VI. The concentration of benzene in the first floor IA exceeded its risk-based

target indoor air concentration relative to VI. The structure at this location had a garage

attached to the first floor and a storage area in the basement where a variety of fuels,

cleaners and solvents were kept. The low concentrations of this constituent detected in the

IA may be due in part to automotive exhaust and volatilization from fuels being stored in

these locations. Benzene also is associated with air fresheners and scented candles, which

were reported to be used at this location. Based on the collected data and the use or storage

of petroleum hydrocarbon-containing products and other products likely to contain this
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compound, benzene is not considered to be a COPC relative to possible VI from the

groundwater.

• Bromomethane – This constituent was not detected in either the shallow monitoring well

groundwater sample or the VI investigation groundwater sample. The reporting limits for

both groundwater non-detects were below the risk-based target groundwater concentration

relative to VI. Bromomethane was detected at essentially the same low concentration in

the sub-slab sample, the first floor IA and the OA, which is not indicative of a VI pathway.

The estimated concentrations of bromomethane measured in both the basement IA and the

first floor IA did exceed its risk-based target indoor air concentration relative to VI. The

building at this location is connected to the municipal water system which chlorinates its

supply water to disinfect it. Low concentrations of bromomethane in IA are typically the

result of off-gassing during water use. Bromomethane also can be associated with

automotive exhaust. Based on these factors and considerations, bromomethane is not

considered to be a COPC relative to possible VI from the groundwater.

• Chloroform – This constituent was detected at low estimated concentrations in both the

shallow monitoring well groundwater and VI investigation groundwater samples. The

estimated concentrations for both groundwater samples were below the risk-based target

groundwater concentration relative to VI. Chloroform was a COPC for the Former FWEC

Facility. Chloroform was detected at essentially the same low concentration in the sub-

slab sample, the basement IA and the first floor IA, which is not indicative of a VI pathway.

The estimated concentrations of chloroform in both the basement IA and first floor IA

exceeded its risk-based target IA concentration relative to VI. The building at this location

is connected to the municipal water system, which chlorinates its supply water to disinfect

it. Low concentrations of chloroform such as these are typical of off-gassing during water

use. If the municipally-supplied water also is used for watering plants or lawns outdoors,

the chloroform can penetrate the soil and get into the shallow groundwater. Based on these

factors and considerations, chloroform is not considered to be a COPC relative to possible

VI from the groundwater.

• Vinyl Chloride – This constituent was not detected in either the shallow monitoring well

groundwater sample or the VI investigation groundwater sample. The reporting limits for

both groundwater non-detects were below the risk-based target groundwater concentration

relative to VI. Vinyl chloride was a COPC for the Former FWEC Facility. The low

estimated concentration of vinyl chloride in the sub-slab sample was an order of magnitude

lower than the concentration measured in the basement IA, which is evidence against a VI

pathway. The risk-based target sub-slab concentration relative to VI was not exceeded.

The concentration of vinyl chloride in the basement IA did exceed its risk-based target

indoor air concentration relative to VI, but the concentration measured in the first floor IA

did not. A heavy smoker was reported to reside at this location, which could account for a

portion of the detected vinyl chloride. The structure at this location had a garage attached

to the first floor and a storage area in the basement where a variety of materials were kept.
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The low concentrations of this constituent detected in the IA may be due in part to

volatilization from these materials. Based on the collected data and these factors and

considerations, vinyl chloride is not considered to be a COPC relative to possible VI from
the groundwater.

 As such, no constituents were identified as COPCs relative to possible VI from the
groundwater for Location 13.

Location 14 – 181 Church Road
• 1,2-Dichloroethane – This constituent was not detected in either the shallow monitoring

well groundwater sample or the VI investigation groundwater sample. The reporting limits

for both groundwater non-detects were below the risk-based target groundwater

concentration relative to VI. 1,2-Dichloroethane was a COPC for the Former FWEC

Facility. The concentration of 1,2-dichloroethane in the sub-slab vapor was a low

estimated value that did not exceed the risk-based target sub-slab concentration relative to

VI. The estimated concentration of 1,2-dichloroethane in the sub-slab vapor was seen to

be only slightly higher than it was in the basement IA, which is not indicative of a VI

pathway. The concentration of 1,2-dichloroethane in the basement IA did exceed its risk-

based target indoor air concentration relative to VI, but the concentration measured in the

first floor IA did not. Based on the collected data, 1,2-dichloroethane is not considered to

be a COPC relative to possible VI from the groundwater.

• 1,4-Dioxane – This constituent was not analyzed in the VI investigation groundwater

sample but was detected at a low estimated concentration in the shallow groundwater

monitoring well sample at a concentration that did not exceed its risk-based target

groundwater concentration relative to VI. 1,4-Dioxane was a COPC for the Former FWEC

Facility. 1,4-Dioxane was detected at a low concentration in the basement IA but was not

detected in the sub-slab vapor. The detected vapor/air concentrations and air detection

limits were approximately the same. The detected concentration of 1,4-dioxane in the

basement IA exceeded its risk-based target IA concentration relative to VI, but the

concentration in the first floor IA sampled did not. Based on the collected data and these

considerations, 1,4-dioxane is not considered to be a COPC relative to possible VI from

the groundwater.

• Bromomethane – This constituent was not detected in either the shallow monitoring well

groundwater sample or the VI investigation groundwater sample. The reporting limits for

both groundwater non-detects were below the risk-based target groundwater concentration

relative to VI. This constituent was detected in the sub-slab vapor at a low estimated

concentration that did not exceed its risk-based target sub-slab concentration relative to VI.

Bromomethane was detected at essentially the same low concentration in the sub-slab

sample, the first floor IA and the OA, which is not indicative of a VI pathway. The OA

concentration was greater than the IA concentration, and once again, this may be a case

where the source of the constituent was the OA. The estimated concentration of
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bromomethane in the basement IA did not exceed its risk-based target concentration

relative to VI, but the sample from the first floor IA did. The building at this location is

connected to the municipal water system, which chlorinates its supply water to disinfect it.

Low concentrations of bromomethane in IA are typically the result of off-gassing during

water use. The concentration of bromomethane in the basement IA did not exceed its risk-

based target indoor air concentration relative to VI, but the concentration measured in the

first floor IA did. Based on these factors and considerations, bromomethane is not
considered to be a COPC relative to possible VI from the groundwater.

 As such, no constituents were identified as COPCs relative to possible VI from the
groundwater for Location 14.

Location 16 – 194 Church Road
• 1,4-Dioxane – This constituent was not analyzed for in the VI investigation groundwater

sample but was detected at a low estimated concentration in the shallow groundwater

monitoring well sample that did not exceed its risk-based target groundwater concentration

relative to VI. 1,4-Dioxane was a COPC for the Former FWEC Facility. 1,4-Dioxane was

detected at a low estimated concentration in the sub-slab vapor that did not exceed its risk-

based target sub-slab concentration relative to VI. 1,4-Dioxane was not analyzed for in the

basement IA sample. The detected vapor/air concentrations and air detection limits were

all approximately the same. The measured concentration of 1,4-dioxane in the first floor

IA did exceed its risk-based target IA concentration relative to VI. Based on the collected

data and these considerations, 1,4-dioxane is not considered to be a COPC relative to

possible VI from the groundwater.

• Benzene – This constituent was not detected in the shallow groundwater monitoring well

sample but was detected at a low estimated concentration in the VI investigation

groundwater sample. The detected concentration of benzene in the VI Investigation

groundwater sample did not exceed its risk-based target groundwater concentration relative

to VI. Benzene was a COPC for the Former FWEC Facility. The detected concentration

of benzene in the sub-slab sample did not exceed its risk-based target sub-slab

concentration relative to VI and was only slightly higher than the concentration detected in

the first floor IA. Both of these findings are evidence against a VI pathway. The

concentration of benzene in the first floor IA did exceed its risk-based target IA

concentration relative to VI. The structure at this location had a garage attached to the first

floor. The low concentrations of this constituent detected in the IA may be due in part to

automotive exhaust or volatilization from fuel being stored in the garage or basement.

Based on the collected data and the use or storage of petroleum hydrocarbon-containing

products, benzene is not considered to be a COPC relative to possible VI from the

groundwater.

• Carbon Tetrachloride – This constituent was not detected in the shallow groundwater

monitoring well sample but was detected at a low estimated concentration in the VI



FWEC/Church Road TCE Site
Final Baseline Human Health Risk Assessment Report

Mountain Top, Luzerne County, Pennsylvania

35

investigation groundwater sample. This detected concentration did not exceed the risk-

based target groundwater concentration relative to VI. Carbon tetrachloride was not a

COPC for the Former FWEC Facility. The estimated concentration of carbon tetrachloride

detected in the sub-slab sample did not exceed its risk-based target sub-slab concentration

relative to VI. This estimated sub-slab concentration was only minimally higher than the

estimated concentration that was measured on the first floor IA, which is evidence against

a VI pathway. The concentrations of carbon tetrachloride in the sub-slab sample, the first

floor IA and the OA were approximately the same magnitude. The concentration of carbon

tetrachloride in the first floor IA did exceed its risk-based target IA concentration. The

structure at this location had a garage attached to the first floor and storage in the basement

where a variety of cleaners and solvents were kept. The low concentrations of this

constituent detected in the IA may be due in part to volatilization from materials being

stored in these locations. In addition, the low IA concentrations are approximately

equivalent to what was measured in the OA. Based on the collected data and the use or

storage of products likely to contain this compound, carbon tetrachloride is not considered

to be a COPC relative to possible VI from the groundwater.

• Trichloroethene – This constituent was not detected in the shallow groundwater

monitoring well sample but was detected at a low estimated concentration in the VI

investigation groundwater sample. This estimated concentration did exceed the risk-based

target groundwater concentration relative to VI. TCE was a COPC for the Former FWEC

Facility. The concentration of TCE detected in the sub-slab sample was two orders of

magnitude higher than the concentration that was in the first floor IA, which is evidence

for a VI pathway. The concentrations of TCE detected in the sub-slab vapor did exceed its

risk-based target sub-slab concentrations relative to VI. The concentration of TCE in the

first floor IA also exceeded its risk-based target IA concentration. The structure at this

location had a garage attached to the first floor where a variety of fuels, cleaners and

solvents were kept and a storage area in the basement. Based on the combined weight of

evidence, TCE is considered to be a COPC relative to possible VI from the groundwater.

 As such, only TCE was identified as a COPC relative to possible VI from the groundwater
for Location 16.

Location 19 – 205 Church Road
• 1,2-Dichloroethane – This constituent was not detected in either the shallow groundwater

monitoring well sample or the VI investigation groundwater sample. The reporting limits

for both groundwater non-detects were below the risk-based target groundwater

concentration relative to VI. This constituent was a COPC for the Former FWEC Facility.

The concentration of 1,2-dichloroethane in the external soil gas did not exceed its risk-

based target sub-slab concentration relative to VI. No indoor or outdoor air samples were

collected at this location. The structure at this location had storage of hobby chemicals,

paints, and solvents in the basement that may account for the presence of 1,2-

dichloroethane in air at low concentrations. Based on the collected data and the use or



FWEC/Church Road TCE Site
Final Baseline Human Health Risk Assessment Report

Mountain Top, Luzerne County, Pennsylvania

36

storage of products likely to contain this compound, 1,2-dichloroethane is not considered
to be a COPC relative to possible VI from the groundwater.

 As such, no constituents were identified as COPCs relative to possible VI from the
groundwater for Location 19.

Location 20 – 207 Church Road
• Naphthalene – This constituent was not analyzed for in either the shallow groundwater

monitoring well sample or the VI investigation groundwater sample. Naphthalene was a

COPC for the Former FWEC Facility. Naphthalene was detected in the external soil gas

at an estimated concentration that did not exceed its risk-based target sub-slab

concentration relative to VI. No indoor or outdoor air samples were collected at this

location. The structure at this location had a fireplace that burns wood or coal that could

contribute to naphthalene being present in the soil gas. Automotive exhaust also could be

a contributor to the naphthalene detected. Based on the collected data and the use or storage

of petroleum hydrocarbon-containing products, naphthalene is not considered to be a
COPC relative to possible VI from the groundwater.

 As such, no constituents were identified as COPCs relative to possible VI from the
groundwater for Location 20.

Location 21 – 208 Church Road
• Chloroform – This constituent was detected in both the shallow groundwater monitoring

well sample (at an estimated concentration) and the VI investigation groundwater sample.

The detected concentration in the VI investigation groundwater sample exceeded its risk-

based target groundwater concentration relative to VI. The detected concentration in the

VI investigation groundwater sample was higher than the estimated concentrations that

were reported for the shallow groundwater monitoring well sample or the spring

(groundwater breakout at the surface) sample for this location. Chloroform was a COPC

for the Former FWEC Facility. Chloroform was detected in the soil gas at a concentration

greater than its risk-based target sub-slab concentration relative to VI. Chloroform was not

analyzed for in the indoor air at this location. The building at this location is connected to

the public water system, which chlorinates its supply water to disinfect it. Low

concentrations of chloroform in the shallow soil gas can be typical of off-gassing of

chloroform (a disinfectant by-product) during water use. If the municipal water is used for

watering plants and gardens outdoors, the chloroform also can penetrate the soil and get

into the shallow soil gas. There appears to be chlorinated water getting into the shallow

soil and groundwater at this location via watering or outdoor washing, as the concentration

of chloroform in the shallower VI investigation groundwater sample is higher than in the

monitoring well groundwater or the spring. Based on these factors and considerations,

chloroform is not considered to be a COPC relative to possible VI from the groundwater.

 As such, no constituents were identified as COPCs relative to possible VI from the
groundwater for Location 21.
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Location 24 – 224 Church Road
• Chloroform – This constituent was detected in the shallow groundwater monitoring well

sample at a low estimated concentration but not in the VI investigation groundwater

sample. The detected concentration in the shallow groundwater monitoring well sample

did not exceed its risk-based target groundwater concentration relative to VI. Chloroform

was a COPC for the Former FWEC Facility. This constituent was detected in the sub-slab

sample at a concentration that did not exceed its risk-based target sub-slab concentration

relative to VI. Chloroform was not analyzed in the indoor air at this location. The building

at this location is connected to the public water system, which chlorinates its supply water

to disinfect it. Low concentrations of chloroform can be typical of off-gassing of

chloroform as a disinfectant by-product during water use. If the municipal water is used

for watering plants and gardens outdoors, the chloroform can also penetrate the soil and

get into the shallow soil gas. Based on these factors and considerations, chloroform is not

considered to be a COPC relative to possible VI from the groundwater.

• Naphthalene – This constituent was not analyzed in either the shallow monitoring well

sample or the VI investigation groundwater sample. Naphthalene was a COPC for the

Former FWEC Facility. The measured concentration of naphthalene in the sub-slab sample

was a low estimated value that did not exceed its risk-based target sub-slab concentration

relative to VI. No indoor or outdoor air samples were collected at this location. The

structure at this location had a detached garage where a variety of fuels, cleaners and

solvents were kept and a craft area and a storage area in the basement. This storage and

hobby activity could contribute small amounts of naphthalene to the indoor air. Based on

the collected data and the use or storage of petroleum hydrocarbon-containing products

and other products likely to contain this compound, naphthalene is not considered to be a

COPC relative to possible VI from the groundwater.

• Trichloroethene – This constituent was detected at an elevated concentration in the

shallow groundwater monitoring well sample, but was not detected in the VI investigation

groundwater sample. The measured concentration of TCE in the shallow groundwater

monitoring well sample exceeded its risk-based target groundwater concentration relative

to VI. However, this sample was collected at a depth of 65 feet below the ground surface

and over 500 feet laterally from the residence. In contrast, the VI investigation

groundwater sample was collected at a depth of only 14.05 feet below the ground surface

and in close proximity to the residence. Given this, the VI investigation groundwater

sample is a much better indicator of the potential for VI from a groundwater source than

the deeper “shallow” groundwater monitoring well sample. If TCE is present in

groundwater in the vicinity of Location 24 at depths comparable to those sampled in the

shallow groundwater monitoring well sample, there is no indication that it is reaching the

uppermost portion of the water bearing unit beneath the structure at Location 24 as

evidenced by the absence of TCE in the VI investigation groundwater sample. The
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concentration of TCE in the sub-slab vapor sample also did not exceed its risk-based target

sub-slab concentration relative to VI. As such, the TCE is unlikely to pose a VI risk. TCE

was a COPC for the Former FWEC Facility. This residence has a pond in the back that

may be may be having some effect on the shallow soil vapor contaminant levels. No indoor

or outdoor air samples were collected at this location. The structure at this location had a

detached garage, and there is a craft area (involving stained glass and bead making) and a

storage area for a variety of cleaners and solvents in the basement. Based on the collected

shallow groundwater and sub-slab soil gas measurements and the use and storage of

products likely to contain this compound, TCE is not considered to be a COPC relative to

possible VI from the TCE-impacted groundwater that is at a relatively deeper depth at this

location. The deeper TCE plume at this location is consistent with the overall trend seen
in this lower portion of the AA.

 As such, no constituents were identified as COPCs relative to possible VI from the
groundwater for Location 24.

Location 26 – 242 Church Road
• Trichloroethene – This constituent was detected in the shallow groundwater monitoring

well sample but was not detected in the VI investigation groundwater sample. This most

“shallow” shallow groundwater monitoring well sample from this location was collected

at a depth of approximately 35 feet below the ground surface and over 500 feet laterally

from the residence. The VI investigation groundwater sample was collected at a depth of

about 23 feet below the ground surface and in close proximity to the residence. Given this,

the VI investigation groundwater sample is a much better indicator of the potential for VI

from a groundwater source than the deeper “shallow” groundwater monitoring well

sample. The “shallow” groundwater monitoring well concentration did exceed the risk-

based target groundwater concentration relative to VI, but the non-detect level for the VI

investigation groundwater sample did not. This deeper detection coupled with the non-

detect in the VI investigation sample would suggest that TCE may be present in the

groundwater at this location, but at greater depth such that is not likely to pose a VI risk.

TCE was a COPC for the Former FWEC Facility. In addition, the concentration of TCE

in the sub-slab vapor did not exceed its risk-based target sub-slab concentration relative to

VI. This residence was reported to have two septic systems, which are also connected to

multiple floor drains. It is possible that TCE from consumer products has been discharged

into the septic system and subsequently released into the soil vapor. No indoor or outdoor

air samples were collected at this location. The structure at this location had a garage

attached to the first floor where coal and a variety of oils, cleaners and solvents are kept

and a storage area in the basement. Based on the collected shallow groundwater and sub-

slab soil gas measurements and the use and storage of products likely to contain this

compound, TCE is not considered to be a COPC relative to possible VI from the TCE-

impacted groundwater that is at a relatively deeper depth at this location. The deeper TCE
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plume at this location is consistent with the overall trend seen in this lower portion of the
AA.

 As such, no constituents were identified as COPCs relative to possible VI from the
groundwater for Location 26.

Location 33 – 40 Stonewall Circle
• Benzene – This constituent was not detected in the shallow groundwater monitoring well

sample or the spring (groundwater breakout at the surface) sample from this location but

was detected at a low estimated concentration in the VI investigation groundwater sample.

The VI investigation groundwater concentration did not exceed its risk-based target

groundwater concentration relative to VI. Benzene was a COPC for the Former FWEC

Facility. The concentration of benzene detected in the sub-slab vapor did not exceed its

risk-based target sub-slab concentration relative to VI. No indoor or outdoor air samples

were collected at this location. The structure at this location had a garage attached to the

basement where gasoline and fuel were stored. Automotive exhaust may be releasing

benzene into the air and shallow soil gas at this location. Based on the available data and

the use or storage of petroleum hydrocarbon-containing products, benzene is not

considered to be a COPC relative to possible VI from the groundwater.

• Chloroform – This constituent was detected in the shallow groundwater monitoring well

sample at a low estimated concentration, and in the VI investigation groundwater sample

at a higher concentration. Only the higher concentration detected in the VI investigation

groundwater sample exceeded its risk-based target groundwater concentration relative to

VI. Chloroform was a COPC for the Former FWEC Facility. Chloroform also was

detected in the external soil gas at a concentration that exceeded its risk-based target sub-

slab concentration relative to VI. No indoor or outdoor air samples were collected at this

location. The building at this location is connected to the public water system, which

chlorinates its supply water to disinfect it. Low concentrations can be typical of off-gassing

of chloroform (a disinfectant by-product) during domestic or external water use. If the

public water is used for watering plants or washing cars outdoors, the chloroform can also

penetrate the soil and get into the shallow soil gas. Based on these factors and

considerations, chloroform is not considered to be a COPC relative to possible VI from the

groundwater.

 As such, no constituents were identified as COPCs relative to possible VI from the
groundwater for Location 33.

Location 34 – 20 North Sunset Drive
• Acrolein - This constituent was not detected in either the shallow monitoring well

groundwater sample or the VI investigation groundwater sample. Acrolein also was not

detected in groundwater samples from the Former FWEC Facility. Acrolein was detected

in the sub-slab sample at an estimated concentration that exceeded its risk-based target sub-

slab concentration relative to VI. However, this estimated result was qualified by the Data
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Validator as a TIC based on a mass spectral identification. No indoor or outdoor air

samples were collected at this location. Based on this collective evidence, acrolein is not

considered to be a COPC relative to possible VI from the groundwater.

• Chloroform – This constituent was detected in the shallow groundwater monitoring well

sample at an estimated concentration, but not in the VI investigation groundwater samples.

The detected concentration did not exceed its risk-based target groundwater concentration

relative to VI. Chloroform was a COPC for the Former FWEC Facility. Chloroform also

was detected in the sub-slab sample at a concentration that did not exceed its risk-based

target sub-slab concentration relative to VI. Chloroform was not analyzed in the indoor air

at this location. The building at this location is connected to the public water system, which

chlorinates its supply water to disinfect it. Low concentrations of chloroform in the shallow

soil gas can be typical of off-gassing of chloroform as a disinfectant by-product during

water use. If the public water is used for watering plants and or washing cars outdoors, the

chloroform can penetrate the soil and get into the shallow soil gas. Based on these factors

and considerations, chloroform is not considered to be a COPC relative to possible VI from

the groundwater.

 As such, no constituents were identified as COPCs relative to possible VI from the
groundwater for Location 34.

Location 35 – 14 Sunset Drive
• Naphthalene – This constituent was not analyzed for in either the shallow groundwater

monitoring well sample or the VI investigation groundwater sample. Naphthalene was a

COPC for the Former FWEC Facility. Naphthalene was detected in the external soil gas

at an estimated concentration that did not exceed its risk-based target sub-slab

concentration relative to VI. No indoor or outdoor air samples were collected at this

location. The structure at this location had a garage attached to the first floor where a

variety of fuels and oils were kept and a storage area in the basement. The low

concentrations of this constituent detected in the external soil gas may be due in part to

automotive exhaust or volatilization and migration from materials being stored in these

locations. Based on the collected data and the use or storage of petroleum hydrocarbon-

containing products, naphthalene is not considered to be a COPC relative to possible VI

from the groundwater.

 As such, no constituents were identified as COPCs relative to possible VI from the
groundwater for Location 35.

Location 40 – 390 South Mountain Boulevard
• Acrolein – This constituent was not detected in either the shallow monitoring well

groundwater sample or the VI investigation groundwater sample. Acrolein was not

detected in groundwater samples from the Former FWEC Facility and was not a COPC.

Acrolein was detected in the sub-slab sample at an estimated concentration that exceeded

its risk-based target sub-slab concentration relative to VI. However, this estimated result
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was qualified by the Data Validator as a TIC based on a mass spectral identification. This

qualified result exceeded its risk-based target sub-slab concentration relative to VI. No

indoor or outdoor air samples were collected at this location. Based on this collective

evidence, acrolein is not considered to be a COPC relative to possible VI from the

groundwater.

• Chloroform – This constituent was detected in the shallow groundwater monitoring well

sample at an estimated concentration, but not in the VI investigation groundwater samples.

The detected concentration did not exceed its risk-based target groundwater concentration

relative to VI. Chloroform also was detected in the sub-slab sample at a concentration that

did not exceed its risk-based target sub-slab concentration relative to VI. Chloroform was

not analyzed in the indoor air at this location. The building at this location is connected to

the public water system, which chlorinates its supply water to disinfect it. Low

concentrations of chloroform (a disinfectant by-product) can be typical of off-gassing

during water use. If the public water is used for watering plants and gardens outdoors, the

chloroform can also penetrate the soil and get into the shallow soil gas. Based on these

factors and considerations, chloroform is not considered to be a COPC relative to possible

VI from the groundwater.

 As such, no constituents were identified as COPCs relative to possible VI from the
groundwater for Location 40.

Location 41 – 393 South Mountain Boulevard
• Acrolein – This constituent was not detected in either the shallow groundwater monitoring

well groundwater sample or the VI investigation groundwater sample. Acrolein was not

detected in groundwater samples from the Former FWEC Facility and was not a COPC for

the Former FWEC Facility. Acrolein was detected in the sub-slab sample at an estimated

concentration that exceeded its risk-based target sub-slab concentration relative to VI.

However, this estimated result was qualified by the Data Validator as a TIC based on a

mass spectral identification. No indoor or outdoor air samples were collected at this

location. Based on this collective evidence, acrolein is not considered to be a COPC

relative to possible VI from the groundwater.

• Bromodichloromethane – This constituent was not detected in either the shallow

groundwater monitoring well groundwater sample or the VI investigation groundwater

sample. The detection limits associated with the non-detect groundwater results were both

lower than the risk-based target groundwater concentration relative to VI. The

concentration of bromodichloromethane that was detected in the sub-slab sample did not

exceed its risk-based target sub-slab concentration relative to VI. No indoor or outdoor air

samples were collected at this location. The building at this location is connected to the

public water system, which chlorinates its supply water to disinfect it. Low concentrations

of bromodichloromethane such as these are typical of off-gassing of

bromodichloromethane as a disinfectant by-product into the air during water use. Based
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on the available evidence, bromodichloromethane is not considered to be a COPC relative

to possible VI from the groundwater.

• Chloroform – This constituent was detected in the shallow groundwater monitoring well

sample at an estimated concentration, but not in the VI investigation groundwater samples.

The detected concentration did not exceed its risk-based target groundwater concentration

relative to VI. Chloroform was a COPC for the Former FWEC Facility. Chloroform also

was detected in the external soil gas sample at a concentration that exceeded its risk-based

target sub-slab concentration relative to VI. Chloroform was not analyzed in the indoor air

at this location. As noted above, the building at this location is connected to the public

water system, which chlorinates its supply water to disinfect it. Low concentrations of

chloroform (a disinfectant by-product) can be typical of off-gassing during water use. If

the public supply water is used for watering plants and washing cars outdoors, the

chloroform can also penetrate the soil and get into the shallow soil gas. Based on the

available evidence, chloroform is not considered to be a COPC relative to possible VI from

the groundwater.

 As such, no constituents were identified as COPCs relative to possible VI from the
groundwater for Location 41.

Location 46 – 420 South Mountain Boulevard (St. Jude’s Parish Center)
• Naphthalene – This constituent was not analyzed for in either the shallow groundwater

monitoring well sample or the VI investigation groundwater sample. Naphthalene was a

COPC for the Former FWEC Facility. Naphthalene was detected in the external soil gas

at a concentration that slightly exceeded its risk-based target sub-slab concentration relative

to VI. No indoor or outdoor air samples were collected at this location. Automotive

exhaust is likely to be releasing naphthalene into the air at this location. Gasoline and

paints were stored within this structure, and it also has an operational fireplace that can

release naphthalene into the air. Based on the combined weight of evidence, naphthalene
is not considered to be a COPC relative to possible VI from the groundwater.

 As such, no constituents were identified as COPCs relative to possible VI from the
groundwater for Location 46.

Location 47 – 420 South Mountain Boulevard (St. Jude’s School)

• Benzene – This constituent was not detected in the shallow groundwater monitoring well

sample but was detected at a low estimated concentration in the VI investigation

groundwater sample. The detected groundwater concentration of benzene did not exceed

its risk-based target groundwater concentration. Benzene was a COPC for the Former

FWEC Facility. The concentration of benzene in the external soil gas did not exceed its

risk-based target sub-slab concentration relative to VI. No indoor or outdoor air samples

were collected at this location. Automotive exhaust is likely to be releasing benzene into

the air at this location. Gasoline and paints were stored within this structure, which can
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release benzene into the air. Based on the collected data and the use or storage of petroleum

hydrocarbon-containing products, benzene is not considered to be a COPC relative to

possible VI from the groundwater.

• Naphthalene – This constituent was not analyzed for in either the shallow groundwater

monitoring well sample or the VI investigation groundwater sample. Naphthalene was a

COPC for the Former FWEC Facility. Naphthalene was detected in the external soil gas

at an estimated concentration that exceeded its risk-based target sub-slab concentration

relative to VI. No indoor or outdoor air samples were collected at this location.

Automotive exhaust is likely to be releasing naphthalene into the air at this location.

Gasoline and paints were stored within this structure which can release naphthalene into

the air. Based on the collected data and the use or storage of petroleum hydrocarbon-

containing products, naphthalene is not considered to be a COPC relative to possible VI

from the groundwater.

 As such, no constituents were identified as COPCs relative to possible VI from the
groundwater for Location 47.

Summary of the VI COPC Screening

Based on the application of the three-step VI evaluation process presented above, only TCE at

Location 11 (175 Church Road) and Location 16 (194 Church Road) was identified as a COPC

relative to potential VI and the IA inhalation exposure pathway.

Following the VI air sampling and analyses performed in 2010, VI mitigation activities were

performed at Location 11 and Location 16 in July of 2011. It should be noted that two mitigation

systems were installed in 2011 because the assessment of potential indoor air risks performed at

that time indicated that the indoor air at both locations was being potentially influenced by VI to a

degree greater than the pre-cautionary screening levels would limit. However, the analysis

performed here for this RI using more complete and recent data also indicated the need for

mitigation systems at both Location 11 and Location 16. The active soil depressurization (ASD)

systems at Location 11 and Location 16 were both made operational on Friday, July 8, 2011.

Reports describing these ASD systems are included as Supplement 2. These ASD systems feature

a single suction point, an external mounted blower at Location 11, and a garage attic mounted

blower at Location 16. Given the operation of the systems, the concentrations of TCE measured

in the sub-slab vapor would be dramatically reduced and the vapor migration pathway into the IA

would be severed.

Based on approximately 10 years of groundwater monitoring data from residential wells and

monitoring wells, the extent of the contaminant plume in the Affected Area has been stable and

the contaminant concentrations have generally decreased due to the continuing operation of the

groundwater extraction and treatment system at the source at the Former FWEC Facility and the

natural attenuation processes that are reducing the concentrations of many of the contaminants. In
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addition, closure of the private wells in the Affected Area has reduced the induced migration of

groundwater toward the residences. This also has led to a reduction in the concentrations of the

groundwater contaminants beneath the structures that could influence potential vapor intrusion at

these locations. These ongoing activities and natural processes are expected to lead to further

declines in the concentrations of the shallow volatile groundwater contaminants in the Affected
Area in the future, and a further reduction in the potential for VI at these residences in the future.

Based on the downward trend in contaminant concentrations and the installation and operation of

the VI mitigation systems at the two residences associated with unique hydrogeologic conditions

that indicated a potential risk associated with VI, there are no continuing health risks for the

Affected Area via the indoor air exposure pathway, and no further quantification of inhalation risk
is warranted.
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Table D-1.  Summary of the VI Sampling Performed for the Groups 1, 2 and 3 Locations in the Affected Area

LOCATION 
CODE

TCE
GROUND-

WATER
CONCEN- 
TRATION
GROUP 1

SHALLOW 
GROUND- WATER 

MONITORING 
WELL ZONE

SHALLOW 
GROUND- 

WATER
(GW-MW)

GROUND- 
WATER
(GW-VI)

SUB-SLAB (SS) 
/ EXTERNAL 

SOIL GAS (SSG)

BASEMENT 
(BASE)

INDOOR 
AIR 
(IA)

OUTDOOR 
AIR 

(OA)

8 1 E X X SS X X X
9 1 E X X SS X X X
- 1 E X ACCESS DENIED - NO SAMPLING

10 1 E X X SS X X X
11 1 E X X SS X X X
12 1 E X X SSG NA X X
13 1 E X X SS X X X
14 1 E X X SS X X X
15 1 E X X

TOTAL

3 2 D X X SS - -
5 2 E X X - - -
6 2 E X X - - -
7 2 E X X - - -

16 2 C X X SS X X
17 2 C X X - - -
18 2 C X X - NA - -
19 2 C X X SS - -
20 2 C X X SS - -
21 2 C X X SS - -
22 2 F X X SS - -
23 2 F X X SS / SSG - -
24 2 F X X SS - -
25 2 F X X - - -
28 2 C X X SS - -
29 2 C X X SS - -
30 2 C X X SS - -
31 2 C X X - - -
32 2 C X X SS - -
33 2 C X X SS - -

TOTAL

2 3 B X X SS - -
26 3 G X X SS - -
34 3 H X X SS - -
35 3 H - X SS - -
36 3 H X X - - -
37 3 H X X - - -
40 3 H X X SS - -
41 3 H X X SS - -
44 3 A X X SS - -

45 3 A X X SS - -

46 3 A X X SS / SSG - -

47 3 A X X SS NA - -

TOTAL
NOTES:
NA = Not Applicable (i.e., structure has no basement)
-   = Not Sampled

ADDITIONAL  VI SAMPLING PERFORMED
RI GROUNDWATER 

MONITORING

GROUP 3 GROUNDWATER SAMPLING LOCATIONS BASED ON TCE CONCENTRATIONS

GROUP 1 GROUNDWATER SAMPLING LOCATIONS BASED ON TCE CONCENTRATIONS

GROUP 2 GROUNDWATER SAMPLING LOCATIONS BASED ON TCE CONCENTRATIONS

ACCESS DENIED - NO FURTHER SAMPLING

The Property # referenced here is synonymous with the 
Location # referenced in the RI Report (e.g. Property #2 
is the same as Location #2)



Table D-2. Breakdown of the Affected Area into Groundwater Zones and the Building Locations and Shallow 
Groundwater Wells That Were Sampled for VI Concerns 

Affected Area 
Groundwater 

Zone 

Locations within the Zone  
that were Sampled for Soil 

Gas, Indoor Air and/or 
Outdoor Air 

Shallow Groundwater 
Monitoring Wells  
within the Zone 

 Where Monitoring Well 
Samples Were Collected 

Locations Where VI 
Investigation Groundwater 

Samples Were Collected 

A Location 44 RMW-10S 
RMW-12S 

None 

B Location 2 RMW-4S 
RMW-5S 
RMW-6S 

Location 2 

C Location 16 
Location 19 
Location 20 
Location 21 
Location 28 
Location 29 
Location 30 
Location 32 
Location 33 

Location 15 Spring 
Location 15Vault 
RMW-11S 

Location 15 
Location 16 
Location 16 Sump 
Location 18 
Location 19 
Location 21 
Location  28 
Location 29 
Location 30 
Location 31 
Location 32 
Location 33 

D Location 3 RMW-8S Location 3 
E Location 8 

Location 9 
Location 10 
Location 11 
Location 12 
Location 13 
Location 14 

Location 14 Spring 
FWEC-6S 
RMW-8S 
RMW-9S1 
RMW-9S2 

Location 5 
Location 6 
Location 7 
Location 8 
Location 8 Sump 
Location 9 
Location 10 
Location 11 
Location 12 
Location 13 
Location 14 

F Location 22 
Location 23 
Location 24 

RMW-10S 
RMW-11S 

Location 22 
Location 23 
Location 24 

G Location 26 RMW-12S Location 26 
H Location 34 

Location 35 
Location 40 
Location 41 

RMW-10S 
RMW-13S1 
RMW-13S2 

Location 34 
Location 35 
Location 36 
Location 40 
Location 41 

The Property # referenced here is synonymous with the 
Location # referenced in the RI Report (e.g. Property #2 
is the same as Location #2)



Address Sample Type - 
Identifier

VI 
Carcinogenic 

Risk*

Greatest Contributors** 
to 

VI Carcinogenic Risk

VI 
Non-Cancer 

Hazard*

Greatest 
Contributors** 

to VI 
Non-Cancer Hazard

VI
 Carcinogenic 

Risk*

Greatest 
Contributors** 

to VI 
Carcinogenic Risk

VI
Non-Cancer 

Hazard*

Greatest 
Contributors** 

to VI 
Non-Cancer Hazard

14 Sunset Drive
Subslab-1 9.8E-07 2.5E-02 -- --

20 Sunset Drive
Subslab-1 6.7E-07 1.4E-02 -- --

Subslab-2 4.3E-07 3.0E-02 -- --

10 Stonewall Circle
Subslab-1 4.3E-07 2.0E-02 -- --

Subslab-2 3.7E-07 2.3E-02 -- --

Subslab-3 4.2E-07 1.6E-02 -- --

15 Stonewall Circle
Subslab-1 2.3E-07 6.6E-03 -- --

Subslab-2 0.0E+00 5.5E-03 -- --

20 Stonewall Circle
Subslab-1 2.6E-07 1.8E-02 -- --

Subslab-2 2.9E-07 1.8E-02 -- --

30 Stonewall Circle
Subslab-1 2.5E-07 9.0E-03 -- --

40 Stonewall Circle
Subslab-1 7.9E-06 Chloroform 1.9E-02 -- --

Subslab-2 1.1E-06 None over 1.0E-06; 

Chloroform and Benzene 

over 1.0E-07

7.6E-03 -- --

130 Church Road
Subslab-1 1.9E-07 2.3E-03 -- --

Subslab-2 1.3E-07 7.4E-03 -- --

146 Church Road
Subslab-1 3.3E-07 6.7E-03 -- --

Subslab-2 7.7E-07 2.3E-02 -- --

170 Church Road
Subslab-1 5.1E-07 1.6E-02 -- --

Indoor Air-1 -- -- 1.7E-04 Benzene

1,3-Butadiene

1,4-Dichlorobenzene

1,4-Dioxane

Ethylbenzene

Naphthalene

8.9E+00 Naphthalene

1,2,3-Trimethylbenzene

1,2,4-Trimethylbenzene

Indoor Air-2 -- -- 3.3E-05 Benzene

Chloroform

1,2-Dichloroethane

1,4-Dioxane

8.2E-01

Table D-3RES.  Results of the VISL Calculator Screening Runs Performed for the Sampled Residences in the Affected Area Using the External Soil Gas, Sub-Slab 
Soil Gas and Indoor Air Measurements

RESIDENTIAL ADDRESSES

Screening Based on External or Subslab Soil Gas Measurements Screening Based on Indoor Air Measurements
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Address Sample Type - 
Identifier

VI 
Carcinogenic 

Risk*

Greatest Contributors** 
to 

VI Carcinogenic Risk

VI 
Non-Cancer 

Hazard*

Greatest 
Contributors** 

to VI 
Non-Cancer Hazard

VI
 Carcinogenic 

Risk*

Greatest 
Contributors** 

to VI 
Carcinogenic Risk

VI
Non-Cancer 

Hazard*

Greatest 
Contributors** 

to VI 
Non-Cancer Hazard

171 Church Road
Subslab-1 4.0E-07 1.9E-02 -- --

Subslab-2 2.8E-06 Naphthalene 9.7E-02 -- --

Indoor Air-1 -- -- 6.7E-05 Benzene

Bromodichloromethane

Chloroform

Ethylbenzene

Naphthalene

2.7E+00 Naphthalene

1,2,4-Trimethylbenzene

Indoor Air-2 -- -- 6.9E-05 Benzene

Bromodichloromethane

Chloroform

Ethylbenzene

Naphthalene

3.1E+00 Naphthalene

1,2,4-Trimethylbenzene

174 Church Road
Subslab-1 2.9E-07 1.2E-02 -- --

Subslab-2 1.5E-07 9.8E-03 -- --

Indoor Air-1 -- -- 5.0E-05 Benzene

1,3-Butadiene

Chloroform

1,4-Dichlorobenzene

1,2-Dichloroethane

Ethylbenzene

Naphthalene

1.7E+00 None over 1.0; 

1,3-Butadiene

1,2-Dichloroethane, 

Naphthalene and 1,2,4-

Trimethylbenzene over 0.1

Indoor Air-2 -- -- 4.1E-05 Benzene

1,3-Butadiene

Chloroform

1,2-Dichloroethane

1,4-Dioxane

1.2E+00 None over 1.0; 

1,3-Butadiene, 

1,2-Dichloroethane and 

Isopropanol over 0.1

RESIDENTIAL ADDRESSES

Screening Based on External or Subslab Soil Gas Measurements Screening Based on Indoor Air Measurements
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Address Sample Type - 
Identifier

VI 
Carcinogenic 

Risk*

Greatest Contributors** 
to 

VI Carcinogenic Risk

VI 
Non-Cancer 

Hazard*

Greatest 
Contributors** 

to VI 
Non-Cancer Hazard

VI
 Carcinogenic 

Risk*

Greatest 
Contributors** 

to VI 
Carcinogenic Risk

VI
Non-Cancer 

Hazard*

Greatest 
Contributors** 

to VI 
Non-Cancer Hazard

175 Church Road
Subslab-1 7.6E-06 Chloroform

Trichloroethylene

1.4E+00 Trichloroethylene -- --

Subslab-2 1.2E-04 Chloroform

Trichloroethylene

2.5E+01 Trichloroethylene -- --

Subslab-R1 4.5E-05 Chloroform

Trichloroethylene

9.3E+00 Trichloroethylene -- --

Subslab-R2 6.6E-06 Chloroform

Naphthalene

Trichloroethylene

9.7E-01 -- --

Indoor Air-1 -- -- 9.2E-05 Benzene

Bromodichloromethane

1,3-Butadiene

Carbon Tetrachloride

Chloroform

1,2-Dichloroethane

Naphthalene

2.0E+00 None over 1.0;

1,2-Dichloroethane, 

Naphthalene, 

Trichloroethylene and 

1,2,4-Trimethylbenzene

over 0.1

Indoor Air-2 -- -- 7.1E-05 Benzene

1,3-Butadiene

Carbon Tetrachloride

Chloroform, 

1,2-Dichloroethane

Naphthalene

2.1E+00 Naphthalene

178 Church Road
Soil Gas-1 2.6E-07 3.2E-02 -- --

Soil Gas-2 7.8E-10 5.5E-03 -- --

Indoor Air-1 -- -- 4.4E-06 None over 1.0E-06; 

Benzene, Carbon 

Tetrachloride, 

1,2-Dichloroethane, 1,4-

Dioxane, 

Ethylbenzene and 

Trichloroethylene

over 1.0E-07

3.7E-01

Indoor Air-2 -- -- 1.3E-05 Benzene

Vinyl Chloride

1.1E-01

179 Church Road
Subslab-1 2.3E-07 9.2E-03 -- --

Indoor Air-1 -- -- 9.0E-06 Benzene

1,3-Butadiene

Chloroform

1,2-Dichloroethane

4.0E-01

Indoor Air-2 -- -- 8.7E-05 Benzene

1,3-Butadiene

Chloroform

1,2-Dichloroethane,

2.7E+00 1,3-Butadiene

RESIDENTIAL ADDRESSES

Screening Based on External or Subslab Soil Gas Measurements Screening Based on Indoor Air Measurements
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Address Sample Type - 
Identifier

VI 
Carcinogenic 

Risk*

Greatest Contributors** 
to 

VI Carcinogenic Risk

VI 
Non-Cancer 

Hazard*

Greatest 
Contributors** 

to VI 
Non-Cancer Hazard

VI
 Carcinogenic 

Risk*

Greatest 
Contributors** 

to VI 
Carcinogenic Risk

VI
Non-Cancer 

Hazard*

Greatest 
Contributors** 

to VI 
Non-Cancer Hazard

181 Church Road
Subslab-1 5.7E-08 1.5E-02 -- --

Indoor Air-1 -- -- 7.1E-06 Chloroform

1,2-Dichloroethane

1,4-Dioxane

2.3E-01

Indoor Air-2 -- -- 2.8E-06 None over 1.0E-06; 

Benzene, Carbon 

Tetrachloride, 

1,2-Dichloroethane, 1,4-

Dioxane and 

Ethylbenzene,

over 1.0E-07

2.1E-01

194 Church Road
Subslab-1 3.7E-05 Trichloroethylene 8.5E+00 Trichloroethylene -- --

Subslab-2 1.3E-06 Trichloroethylene 2.5E-01 -- --

R-1 4.4E-06 Trichloroethylene 1.0E+00 Trichloroethylene -- --

R-2 2.1E-07 3.6E-02 -- --

Indoor Air-1 -- -- 8.6E-06 Benzene

1,4-Dioxane

Trichloroethylene

1.3E+00 Trichloroethylene

Indoor Air-2 -- -- 6.8E-06 Benzene

Carbon Tetrachloride

Trichloroethylene

1.1E+00 None over 1.0; 

Trichloroethylene over 0.1

205 Church Street
Subslab-1 2.7E-07 8.2E-03 -- --

Subslab-2 3.7E-07 1.2E-02 -- --

207 Church Street
Subslab-1 6.9E-07 3.2E-02 -- --

208 Church Street
Subslab-1 4.7E-06 Chloroform 9.4E-03 -- --

212 Church Street
Subslab-1 6.1E-08 1.7E-02 -- --

222 Church Street
Subslab-1 3.2E-07 3.2E-02 -- --

Soil Gas-1 5.2E-07 2.0E-02 -- --

224 Church Street
Subslab-1 1.5E-06 None over 1.0E-06; 

Chloroform, 1,4-

Dichlorobenzene, 

Naphthalene and 

Trichloroethylene 

over 1.0E-07

1.2E-01 -- --

Subslab-2 9.2E-07 4.5E-02 -- --

242 Church Street
Subslab-1 9.3E-07 9.2E-02 -- --

Subslab-2 2.0E-07 1.1E-02 -- --

390 South Mountain Boulevard
Subslab-1 6.0E-07 6.5E-03 -- --

Subslab-2 4.4E-07 8.0E-03 -- --

Screening Based on External or Subslab Soil Gas Measurements Screening Based on Indoor Air Measurements

RESIDENTIAL ADDRESSES
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Address Sample Type - 
Identifier

VI 
Carcinogenic 

Risk*

Greatest Contributors** 
to 

VI Carcinogenic Risk

VI 
Non-Cancer 

Hazard*

Greatest 
Contributors** 

to VI 
Non-Cancer Hazard

VI
 Carcinogenic 

Risk*

Greatest 
Contributors** 

to VI 
Carcinogenic Risk

VI
Non-Cancer 

Hazard*

Greatest 
Contributors** 

to VI 
Non-Cancer Hazard

393 South Mountain Boulevard
Subslab-1 2.5E-05 Chloroform 3.9E-02 -- --

Subslab-2 4.9E-07 5.9E-03 -- --

420 South Mountain Blvd - Rectory
Subslab-1 1.50E-07 9.10E-03 -- --

Subslab-2 1.50E-07 3.80E-03 -- --

NOTES:

Chemicals not included because no inhalation toxicity data in VISL: 1,3,5-Trimethylbenzene, trans-1,2-Dichloroethene and cis-1,2-Dichloroethene.

Other: Cumene = Isopropylbenzene

o-Xylene = 1,2-Dimethylbenzene

Xylenes = m/p-Xylene

If >1 dilution factor, selected higher concentration as value

n-propylbenzene = propylbenzene

**  Table lists individual constitutents contributing more than 1E-6 to the VI Carcinogenic Risk estimate or more that 1.0 to the VI Non-Cancer Hazard estimate. When the cumulative risk or hazard estimate only 

slightly exceeds 1E-6 or 1, respectively, constituents with individual risk or hazard contributions at 1/10th of these levels are identified.

Chemicals not included because not on VISL dataset: Ethanol, n-Heptane, 2,2,4-Trimethylpentane, p-Ethyltoluene, tert-butyl alcohol, alpha pinene, Limonene, n-undecane, 1,3-dichlorobenzene, n-decane and 

Freon 114.

*  Projected VI Carcinogenic Risks less than 1E-6 are not highlighted.  Projected VI Carcinogenic Risks greater than 1E-6 but less than 1E-4 are indicated in bold font. Projected VI Carcinogenic Risks greater 

than 1E-4 are indicated in bold font and highlighted in yellow.  Projected VI Non-Cancer Hazards less than 1 are not highlighted.  Projected VI Non-Cancer Hazards greater than 1 but less than 10 are indicated 

in bold font. Projected VI Non-Cancer Hazards greater than 10 are indicated in bold font and highlighted in yellow. 

RESIDENTIAL ADDRESSES

Screening Based on External or Subslab Soil Gas Measurements Screening Based on Indoor Air Measurements
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Address Sample Type - 
Identifier

VI 
Carcinogenic 

Risk*

Greatest Contributors** 
to 

VI Carcinogenic Risk

VI 
Non-Cancer 

Hazard*

Greatest 
Contributors** 

to VI 
Non-Cancer Hazard

VI
 Carcinogenic 

Risk*

Greatest 
Contributors** 

to VI 
Carcinogenic Risk

VI
Non-Cancer 

Hazard*

Greatest 
Contributors** 

to VI 
Non-Cancer Hazard

420 South Mountain Blvd - School
Subslab-1 6.5E-08 2.5E-03 -- --

Subslab-2 3.2E-08 1.0E-03 -- --

Subslab-3 3.0E-08 6.9E-04 -- --

Subslab-4 1.2E-07 2.0E-03 -- --

Subslab-5 3.8E-08 8.5E-04 -- --

Subslab-6 5.7E-07 1.9E-02 -- --

Subslab-7 3.9E-08 1.0E-03 -- --

420 South Mountain Blvd - Church
Subslab-1 1.7E-08 8.5E-04 -- --

420 South Mountain Blvd - Parish Center 
Soil Gas-1 2.00E-08 5.20E-04 -- --

Subslab-1 9.30E-08 3.50E-03 -- --

Subslab-2 4.30E-07 1.10E-02 -- --

NOTES:

Chemicals not included because no inhalation toxicity data in VISL: 1,3,5-Trimethylbenzene, trans-1,2-Dichloroethene and cis-1,2-Dichloroethene.

Other: Cumene = Isopropylbenzene

o-Xylene = 1,2-Dimethylbenzene

Xylenes = m/p-Xylene

If >1 dilution factor, selected higher concentration as value

n-propylbenzene = propylbenzene

**  Table lists individual constitutents contributing more than 1E-6 to the VI Carcinogenic Risk estimate or more that 1.0 to the VI Non-Cancer Hazard estimate. When the cumulative risk or hazard estimate only 

Chemicals not included because not on VISL dataset: Ethanol, n-Heptane, 2,2,4-Trimethylpentane, p-Ethyltoluene, tert-butyl alcohol, alpha pinene, Limonene, n-undecane, 1,3-dichlorobenzene, n-decane and 

Freon 114.

Table D-3-COM.  Results of the VISL Calculator Screening Runs Performed for the Sampled Public Structures in the Affected Area Using the External Soil Gas, Sub-
COMMERCIAL ADDRESSES

Screening Based on External or Subslab Soil Gas Measurements Screening Based on Indoor Air Measurements

*  Projected VI Carcinogenic Risks less than 1E-6 are not highlighted.  Projected VI Carcinogenic Risks greater than 1E-6 but less than 1E-4 are indicated in bold font. Projected VI Carcinogenic Risks greater 
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Considered Sufficiently 

Volatile and Toxic by USEPA 

to Pose an Inhalation Risk 

Via Vapor Intrusion 

from a Groundwater Source?

Groundwater

Exceeds USEPA Target

Groundwater Concentration 

for VI Screening [A]?

Sub-Slab or Soil Gas 

Exceeds USEPA Target 

Sub-Slab and Exterior Soil Gas 

Concentration 

for VI Screening [B]?

Basement or First Floor Indoor Air 

Exceeds USEPA Target 

Indoor Air 

Concentration 

Screening Value [C]?

LOCATION ANALYTE YES / NO [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1]

OA (ug/m3) Not Analyzed

IA (ug/m3) Not Analyzed

Base (ug/m3) Not Analyzed

SSG/SS (ug/m3) 3.9 NJ

GW-VI (ug/L) <1.9

GW-MW (ug/L) <1.3

Table D-4.  Location-by-Location Application of Steps I and II of the VI Chemical of Potential Concern Selection Process for Locations in the Affected Area

Step I: Potential Completeness of the 

Vapor Intrusion Exposure Pathway
Step II: Potential Significance of the Measured Gas Concentrations

Analyte Detected in the Affected Area 

Shallow Groundwater, Sub-Slab Vapor 

or Soil Gas

(and/or possibly Indoor Air) 

at the Building?

MEASUREMENTS

Location 3

146 Church Road

[Affected Area D]

Acrolein Yes Yes
Not Detected

(0.42)

Yes (Estimated)

(0.07)

Not Analyzed

(0.0021)

Page 8 of 22 NOTES AND ABBREVIATIONS PRESENTED ON THE LAST PAGE OF THE TABLE



Considered Sufficiently 

Volatile and Toxic by USEPA 

to Pose an Inhalation Risk 

Via Vapor Intrusion 

from a Groundwater Source?

Groundwater

Exceeds USEPA Target

Groundwater Concentration 

for VI Screening [A]?

Sub-Slab or Soil Gas 

Exceeds USEPA Target 

Sub-Slab and Exterior Soil Gas 

Concentration 

for VI Screening [B]?

Basement or First Floor Indoor Air 

Exceeds USEPA Target 

Indoor Air 

Concentration 

Screening Value [C]?

LOCATION ANALYTE YES / NO [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1]

OA (ug/m3) <0.93

IA (ug/m3) 0.54 J

Base (ug/m3) 26

SSG/SS (ug/m3) 1

GW-VI (ug/L) Not Analyzed

GW-MW (ug/L) Not Analyzed

OA (ug/m3) 0.053 J

IA (ug/m3) 0.53

Base (ug/m3) <0.13

SSG/SS (ug/m3) 0.061 J

GW-VI (ug/L) <0.24

GW-MW (ug/L) <0.19

OA (ug/m3) 0.083 J

IA (ug/m3) 0.4

Base (ug/m3) 23

SSG/SS (ug/m3) 1

GW-VI (ug/L) Not Analyzed*

GW-MW (ug/L) <0.43

OA (ug/m3) <0.42

IA (ug/m3) 0.084 J

Base (ug/m3) 0.24 J

SSG/SS (ug/m3) <0.38

GW-VI (ug/L) Not Analyzed

GW-MW (ug/L) Not Analyzed

OA (ug/m3) <0.68

IA (ug/m3) 2

Base (ug/m3) 15

SSG/SS (ug/m3) 1.2

GW-VI (ug/L) Not Analyzed

GW-MW (ug/L) 0.61 J

OA (ug/m3) 0.3 J

IA (ug/m3) 1

Base (ug/m3) 23

SSG/SS (ug/m3) 4.2

GW-VI (ug/L) 0.61 J

GW-MW (ug/L) <0.08

OA (ug/m3) <0.93

IA (ug/m3) 0.42 J

Base (ug/m3) <0.78

SSG/SS (ug/m3) 0.19 J

GW-VI (ug/L) 0.35 J

GW-MW (ug/L) 0.22 J

OA (ug/m3) 0.083 J

IA (ug/m3) 0.4

Base (ug/m3) 18

SSG/SS (ug/m3) 0.96

GW-VI (ug/L) <0.25

GW-MW (ug/L) <0.1

OA (ug/m3) 0.16 J

IA (ug/m3) 1.2

Base (ug/m3) 65

SSG/SS (ug/m3) 3

GW-VI (ug/L) <0.43

GW-MW (ug/L) 0.27 J

First Floor - Yes

Basement - No (Estimated)

(0.11)

1,2,4-Trimethylbenzene Yes Yes
Not Analyzed

(2.9)

No

(24)

First Floor - No

Basement - Yes

(0.73)

Step I: Potential Completeness of the 

Vapor Intrusion Exposure Pathway
Step II: Potential Significance of the Measured Gas Concentrations

Analyte Detected in the Affected Area 

Shallow Groundwater, Sub-Slab Vapor 

or Soil Gas

(and/or possibly Indoor Air) 

at the Building?

MEASUREMENTS

Location 8

170 Church Road

[Affected Area Zone E]

No

(350)

Chloroform Yes Yes
No

(0.81)

No

(4.1)

First Floor - Yes (Estimated)

Basement - Uncertain

(0.12)

Benzene

1,2-Dichloroethane Yes Yes
No (Not Detected)

(2.2)

No

(3.6)

First Floor - Yes

Basement - Yes

(0.56)

First Floor - No

Basement - Yes

(10)

1,3-Butadiene Yes No

1,4-Dioxane Yes Yes
No

(2900)

No

(19)

Yes Yes
No

(1.6)

No

(12)

First Floor - Yes

Basement - Yes

(0.36)

1,2-Dimethylbenzene

(o-xylene)
Yes Yes

No (Not Detected)

(49)

Not Analyzed

(0.031)

No (Not Detected)

(3.1)

First Floor - No (Estimated)

Basement - Yes (Estimated)

(0.094)

Ethylbenzene Yes Yes
No (Not Detected)

(3.5)

No

(37)

First Floor - No

Basement - Yes

(1.1)

m/p-Xylene Yes Yes
No

(36)

No

(350)

First Floor - No

Basement - Yes

(10)
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Considered Sufficiently 

Volatile and Toxic by USEPA 

to Pose an Inhalation Risk 

Via Vapor Intrusion 

from a Groundwater Source?

Groundwater

Exceeds USEPA Target

Groundwater Concentration 

for VI Screening [A]?

Sub-Slab or Soil Gas 

Exceeds USEPA Target 

Sub-Slab and Exterior Soil Gas 

Concentration 

for VI Screening [B]?

Basement or First Floor Indoor Air 

Exceeds USEPA Target 

Indoor Air 

Concentration 

Screening Value [C]?

LOCATION ANALYTE YES / NO [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1]

OA (ug/m3) <0.79

IA (ug/m3) 7.4

Base (ug/m3) 9.3

SSG/SS (ug/m3) 4.1

GW-VI (ug/L) Not Analyzed

GW-MW (ug/L) Not Analyzed

OA (ug/m3) 0.31

IA (ug/m3) 2

Base (ug/m3) 2.3

SSG/SS (ug/m3) 3

GW-VI (ug/L) 0.61 J

GW-MW (ug/L) <0.08

OA (ug/m3) <1.1

IA (ug/m3) 0.12 J

Base (ug/m3) 0.19 J

SSG/SS (ug/m3) <1.1

GW-VI (ug/L) <0.093

GW-MW (ug/L) <0.12

OA (ug/m3) 0.62 J

IA (ug/m3) 0.74

Base (ug/m3) 0.47 J

SSG/SS (ug/m3) 0.93

GW-VI (ug/L) <0.31

GW-MW (ug/L) <0.18

OA (ug/m3) <0.78

IA (ug/m3) 1.4

Base (ug/m3) 1.1

SSG/SS (ug/m3) 2.2

GW-VI (ug/L) 0.35 J

GW-MW (ug/L) 0.22 J

OA (ug/m3) 0.09 J

IA (ug/m3) 3.3

Base (ug/m3) 4.1

SSG/SS (ug/m3) 2.1

GW-VI (ug/L) <0.25

GW-MW (ug/L) <0.1

OA (ug/m3) 0.2 J

IA (ug/m3) 14

Base (ug/m3) 20

SSG/SS (ug/m3) 6.9

GW-VI (ug/L) <0.43

GW-MW (ug/L) 0.27 J

OA (ug/m3) <4.1

IA (ug/m3) 3.6 J

Base (ug/m3) 3.8 J

SSG/SS (ug/m3) 5

GW-VI (ug/L) Not Analyzed

GW-MW (ug/L) Not Analyzed

Location 9

171 Church Road

[Affected Area Zone E]

1,2,4-Trimethylbenzene Yes Yes
Not Analyzed

(2.9)

First Floor - Yes

Basement - Yes

(0.73)

Benzene Yes Yes
No

(1.6)

No

(12)

First Floor - Yes

Basement - Yes

(0.36)

First Floor - Yes

Basement - Yes

(1.1)

Chloroform Yes Yes
No

(0.81)

Yes

(4.1)

First Floor - Yes

Basement - Yes

(0.12)

Ethylbenzene Yes

No

(24)

Bromodichloromethane Yes No
No (Not Detected)

(0.88)

Not Detected

(2.5)

Step I: Potential Completeness of the 

Vapor Intrusion Exposure Pathway
Step II: Potential Significance of the Measured Gas Concentrations

Analyte Detected in the Affected Area 

Shallow Groundwater, Sub-Slab Vapor 

or Soil Gas

(and/or possibly Indoor Air) 

at the Building?

MEASUREMENTS

First Floor - Yes (Estimated)

Basement - Yes (Estimated)

(0.076)

Bromomethane Yes Yes
No (Not Detected)

(1.7)

No

(17)

First Floor - Yes

Basement - No

(0.52)

Yes
No (Not Detected)

(3.5)

No

(37)

m/p-Xylene Yes Yes
No

(36)

No

(350)

First Floor - Yes

Basement - Yes

(10)

Naphthalene Yes Yes
Not Analyzed

(4.6)

Yes

(2.8)

First Floor - Yes (Estimated)

Basement - Yes (Estimated)

(0.083)
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Considered Sufficiently 

Volatile and Toxic by USEPA 

to Pose an Inhalation Risk 

Via Vapor Intrusion 

from a Groundwater Source?

Groundwater

Exceeds USEPA Target

Groundwater Concentration 

for VI Screening [A]?

Sub-Slab or Soil Gas 

Exceeds USEPA Target 

Sub-Slab and Exterior Soil Gas 

Concentration 

for VI Screening [B]?

Basement or First Floor Indoor Air 

Exceeds USEPA Target 

Indoor Air 

Concentration 

Screening Value [C]?

LOCATION ANALYTE YES / NO [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1]

OA (ug/m3) <0.065

IA (ug/m3) 2.1

Base (ug/m3) 1

SSG/SS (ug/m3) 0.08 J

GW-VI (ug/L) <0.24

GW-MW (ug/L) <0.19

OA (ug/m3) <0.31

IA (ug/m3) 0.8

Base (ug/m3) 0.31 J

SSG/SS (ug/m3) 0.08 J

GW-VI (ug/L) Not Analyzed

GW-MW (ug/L) Not Analyzed

OA (ug/m3) <0.5

IA (ug/m3) 1

Base (ug/m3) <0.65

SSG/SS (ug/m3) <0.58

GW-VI (ug/L) Not Analyzed

GW-MW (ug/L) 0.61 J

OA (ug/m3) <2.9

IA (ug/m3) 1.4 J

Base (ug/m3) <3.6

SSG/SS (ug/m3) 0.7 J

GW-VI (ug/L) <0.55

GW-MW (ug/L) <0.5

OA (ug/m3) 0.24

IA (ug/m3) 2.6

Base (ug/m3) 1.4

SSG/SS (ug/m3) 1.2

GW-VI (ug/L) 0.61 J

GW-MW (ug/L) <0.08

OA (ug/m3) <0.68

IA (ug/m3) 0.37 J

Base (ug/m3) 0.28 J

SSG/SS (ug/m3) 0.28 J

GW-VI (ug/L) 0.35 J

GW-MW (ug/L) 0.22 J

OA (ug/m3) <0.078

IA (ug/m3) 0.56

Base (ug/m3) 1.6

SSG/SS (ug/m3) 0.19

GW-VI (ug/L) <0.25

GW-MW (ug/L) <0.1

First Floor - Yes

Basement - Yes

(0.11)

1,3-Butadiene Yes Yes
Not Analyzed

(0.031)

No

(3.1)

First Floor - Yes

Basement - Yes (Estimated)

(0.094)

Location 10

174 Church Road

[Affected Area Zone E]

1,2-Dichloroethane Yes Yes
No (Not Detected)

(2.2)

No

(3.6)

1,4-Dioxane

Chloroform Yes Yes
No

(0.81)

No

(4.1)

Step I: Potential Completeness of the 

Vapor Intrusion Exposure Pathway
Step II: Potential Significance of the Measured Gas Concentrations

Analyte Detected in the Affected Area 

Shallow Groundwater, Sub-Slab Vapor 

or Soil Gas

(and/or possibly Indoor Air) 

at the Building?

No

(12)

First Floor - Yes

Basement - Yes

(0.36)

No (Not Detected)

(19)

First Floor - Yes

Basement - No (Not Detected)

(0.56)

2-Hexanone Yes Yes
No (Not Detected)

(820)

No

(100)

First Floor - No

Basement - No (Not Detected)

(3.1)

Yes Yes
No

(2900)

Benzene Yes Yes
No

(1.6)

MEASUREMENTS

First Floor - Yes (Estimated)

Basement - Yes (Estimated)

(0.12)

Ethylbenzene Yes Yes
No (Not Detected)

(3.5)

No

(37)

First Floor - No

Basement -Yes

(1.1)
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Considered Sufficiently 

Volatile and Toxic by USEPA 

to Pose an Inhalation Risk 

Via Vapor Intrusion 

from a Groundwater Source?

Groundwater

Exceeds USEPA Target

Groundwater Concentration 

for VI Screening [A]?

Sub-Slab or Soil Gas 

Exceeds USEPA Target 

Sub-Slab and Exterior Soil Gas 

Concentration 

for VI Screening [B]?

Basement or First Floor Indoor Air 

Exceeds USEPA Target 

Indoor Air 

Concentration 

Screening Value [C]?

LOCATION ANALYTE YES / NO [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1]

OA (ug/m3) 0.26 J

IA (ug/m3) 1.5

Base (ug/m3) 1.8

SSG/SS (ug/m3) 1.2

GW-VI (ug/L) Not Analyzed

GW-MW (ug/L) Not Analyzed

OA (ug/m3) 0.077 J

IA (ug/m3) 1.3

Base (ug/m3) 4

SSG/SS (ug/m3) 0.15 J

GW-VI (ug/L) <0.24

GW-MW (ug/L) <0.19

OA (ug/m3) <0.65

IA (ug/m3) 0.4 J

Base (ug/m3) <0.58

SSG/SS (ug/m3) 1.3

GW-VI (ug/L) Not Analyzed

GW-MW (ug/L) 0.61 J

OA (ug/m3) 0.51

IA (ug/m3) 0.89

Base (ug/m3) 1.1

SSG/SS (ug/m3) 1.5

GW-VI (ug/L) 0.61 J

GW-MW (ug/L) <0.08

OA (ug/m3) 0.33 J

IA (ug/m3) 0.52 J

Base (ug/m3) 0.82 J

SSG/SS (ug/m3) 0.5 J

GW-VI (ug/L) 0.35 J

GW-MW (ug/L) 0.71 J

OA (ug/m3) <0.88

IA (ug/m3) 1.5 J

Base (ug/m3) 1.7 J

SSG/SS (ug/m3) 47

GW-VI (ug/L) 0.35 J

GW-MW (ug/L) 0.22 J

OA (ug/m3) <5

IA (ug/m3) 3.3 J

Base (ug/m3) 2.5 J

SSG/SS (ug/m3) 3.6 J

GW-VI (ug/L) Not Analyzed

GW-MW (ug/L) Not Analyzed

OA (ug/m3) < 0.19

IA (ug/m3) < 0.17

Base (ug/m3) 0.24

SSG/SS (ug/m3) 97

GW-VI (ug/L) 0.18 J

GW-MW (ug/L) 62

Step I: Potential Completeness of the 

Vapor Intrusion Exposure Pathway
Step II: Potential Significance of the Measured Gas Concentrations

Analyte Detected in the Affected Area 

Shallow Groundwater, Sub-Slab Vapor 

or Soil Gas

(and/or possibly Indoor Air) 

at the Building?

Location 11

175 Church Road

[Affected Area Zone E]

No

(19)

First Floor - No

Basement - No (Not Detected)

(0.56)

Benzene

First Floor - Yes

Basement - Yes

(0.11)

Yes Yes
No

(1.6)

No

(12)

First Floor - Yes

Basement - Yes

(0.36)

First Floor - Yes

Basement - Yes

(0.73)

1,2,4-Trimethylbenzene Yes Yes
Not Analyzed

(2.9)

No

(24)

1,4-Dioxane Yes Yes

MEASUREMENTS

No

(2900)

1,2-Dichloroethane Yes Yes
No (Not Detected)

(2.2)

No

(3.6)

Carbon Tetrachloride Yes Yes
Yes (Estimated)

(0.41)

No

(16)

First Floor - Yes (Estimated)

Basement - Yes (Estimated)

(0.47)

Chloroform Yes Yes
No

(0.81)

Yes

(4.1)

First Floor - Yes (Estimated)

Basement - Yes (Estimated)

(0.12)

Naphthalene Yes Yes
Not Analyzed

(0.46)

Yes (Estimated)

(2.8)

First Floor - Yes (Estimated)

Basement - Yes (Estimated)

(0.083)

Trichloroethene Yes Yes
Yes

(0.52)

Yes

(7)

First Floor - No (Not Detected)

Basement - Yes

(0.21)
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Considered Sufficiently 

Volatile and Toxic by USEPA 

to Pose an Inhalation Risk 

Via Vapor Intrusion 

from a Groundwater Source?

Groundwater

Exceeds USEPA Target

Groundwater Concentration 

for VI Screening [A]?

Sub-Slab or Soil Gas 

Exceeds USEPA Target 

Sub-Slab and Exterior Soil Gas 

Concentration 

for VI Screening [B]?

Basement or First Floor Indoor Air 

Exceeds USEPA Target 

Indoor Air 

Concentration 

Screening Value [C]?

LOCATION ANALYTE YES / NO [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1]

OA (ug/m3) 1.2

IA (ug/m3) 0.8

Base (ug/m3) Not Analyzed

SSG/SS (ug/m3) 1.1

GW-VI (ug/L) <0.31

GW-MW (ug/L) <0.18

MEASUREMENTS

Location 12

178 Church Road

[Affected Area E]

Step I: Potential Completeness of the 

Vapor Intrusion Exposure Pathway
Step II: Potential Significance of the Measured Gas Concentrations

Analyte Detected in the Affected Area 

Shallow Groundwater, Sub-Slab Vapor 

or Soil Gas

(and/or possibly Indoor Air) 

at the Building?

No (Not Detected)

(1.7)

No

(17)

First Floor - Yes

Basement - Uncertain

(0.52)

Bromomethane Yes Yes
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Considered Sufficiently 

Volatile and Toxic by USEPA 

to Pose an Inhalation Risk 

Via Vapor Intrusion 

from a Groundwater Source?

Groundwater

Exceeds USEPA Target

Groundwater Concentration 

for VI Screening [A]?

Sub-Slab or Soil Gas 

Exceeds USEPA Target 

Sub-Slab and Exterior Soil Gas 

Concentration 

for VI Screening [B]?

Basement or First Floor Indoor Air 

Exceeds USEPA Target 

Indoor Air 

Concentration 

Screening Value [C]?

LOCATION ANALYTE YES / NO [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1]

OA (ug/m3) <0.79

IA (ug/m3) 0.79 J

Base (ug/m3) 0.38 J

SSG/SS (ug/m3) 0.37 J

GW-VI (ug/L) Not Analyzed

GW-MW (ug/L) Not Analyzed

OA (ug/m3) 0.65 J

IA (ug/m3) 4

Base (ug/m3) 0.2

SSG/SS (ug/m3) 0.057 J

GW-VI (ug/L) <0.24

GW-MW (ug/L) <0.13

OA (ug/m3) <0.35

IA (ug/m3) 2.9

Base (ug/m3) 0.17 J

SSG/SS (ug/m3) <0.4

GW-VI (ug/L) Not Analyzed

GW-MW (ug/L) Not Analyzed

OA (ug/m3) <1

IA (ug/m3) 7.6

Base (ug/m3) <1

SSG/SS (ug/m3) <2

GW-VI (ug/L) <0.3

GW-MW (ug/L) <0.68

OA (ug/m3) 0.22 J

IA (ug/m3) 3

Base (ug/m3) 0.38

SSG/SS (ug/m3) 0.45

GW-VI (ug/L) 0.61 J

GW-MW (ug/L) <0.08

OA (ug/m3) 0.58 J

IA (ug/m3) 0.54 J

Base (ug/m3) 0.62 J

SSG/SS (ug/m3) 0.7 J

GW-VI (ug/L) <0.31

GW-MW (ug/L) <0.18

OA (ug/m3) <0.78

IA (ug/m3) 0.88 J

Base (ug/m3) 0.25 J

SSG/SS (ug/m3) 0.5 J

GW-VI (ug/L) 0.35 J

GW-MW (ug/L) 0.22 J

OA (ug/m3) <0.041

IA (ug/m3) 0.12

Base (ug/m3) 0.2

SSG/SS (ug/m3) 0.019 J

GW-VI (ug/L) <0.13

GW-MW (ug/L) <0.14

Step I: Potential Completeness of the 

Vapor Intrusion Exposure Pathway

Yes

1,3-Butadiene Yes

MEASUREMENTS

Location 13

179 Church Road

[Affected Area Zone E]

1,2-Dichloroethane

Benzene Yes Yes
No

(1.6)

No

(12)

First Floor - Yes

Basement - Yes

(0.36)

Yes
No (Not Detected)

(2.2)

No

(3.6)

First Floor - Yes

Basement - Yes

(0.11)

1,2,4-Trimethylbenzene Yes Yes
Not Analyzed

(2.9)

No

(24)

First Floor - Yes (Estimated)

Basement - No

(0.73)

Step II: Potential Significance of the Measured Gas Concentrations

Analyte Detected in the Affected Area 

Shallow Groundwater, Sub-Slab Vapor 

or Soil Gas

(and/or possibly Indoor Air) 

at the Building?

Acetonitrile Yes No
No (Not Detected)

(4,400)

No (Not Detected)

(210)

First Floor - Yes

Basement - No (Not Detected)

(6.3)

No
Not Analyzed

(0.031)

No (Not Detected)

(3.1)

First Floor - Yes

Basement - Yes (Estimated)

(0.094)

No (Not Detected)

(1.7)

No

(17)

Vinyl Chloride Yes Yes
No (Not Detected)

(0.15)

No

(5.6)

First Floor - Yes (Estimated)

Basement - Yes (Estimated)

(0.52)

Chloroform Yes Yes
No

(0.81)

No

(4.1)

First Floor - Yes (Estimated)

Basement - Yes (Estimated)

(0.12)

Bromomethane Yes Yes

First Floor -No

Basement - Yes

(0.17)
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Considered Sufficiently 

Volatile and Toxic by USEPA 

to Pose an Inhalation Risk 

Via Vapor Intrusion 

from a Groundwater Source?

Groundwater

Exceeds USEPA Target

Groundwater Concentration 

for VI Screening [A]?

Sub-Slab or Soil Gas 

Exceeds USEPA Target 

Sub-Slab and Exterior Soil Gas 

Concentration 

for VI Screening [B]?

Basement or First Floor Indoor Air 

Exceeds USEPA Target 

Indoor Air 

Concentration 

Screening Value [C]?

LOCATION ANALYTE YES / NO [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1]

OA (ug/m3) 0.069 J

IA (ug/m3) 0.08 J

Base (ug/m3) 0.21

SSG/SS (ug/m3) 0.93 J

GW-VI (ug/L) <0.24

GW-MW (ug/L) <0.19

OA (ug/m3) <0.58

IA (ug/m3) 0.32 J

Base (ug/m3) 1.2

SSG/SS (ug/m3) <1.4

GW-VI (ug/L) Not Analyzed

GW-MW (ug/L) 0.61 J

OA (ug/m3) 0.8

IA (ug/m3) 0.62 J

Base (ug/m3) 0.37 J

SSG/SS (ug/m3) 0.97 J

GW-VI (ug/L) <0.31

GW-MW (ug/L) <0.18

Step I: Potential Completeness of the 

Vapor Intrusion Exposure Pathway
Step II: Potential Significance of the Measured Gas Concentrations

Analyte Detected in the Affected Area 

Shallow Groundwater, Sub-Slab Vapor 

or Soil Gas

(and/or possibly Indoor Air) 

at the Building?

MEASUREMENTS

Location 14

181 Church Road

[Affected Area Zone E]

1,2-Dichloroethane Yes Yes
No (Not Detected)

(2.2)

No

(3.6)

First Floor - No (Estimated)

Basement - Yes

(0.11)

1,4-Dioxane Yes Yes
No

(2900)

No (Not Detected)

(19)

First Floor - No (Estimated)

Basement - Yes

(0.56)

Bromomethane Yes Yes
No (Not Detected)

(1.7)

No

(17)

First Floor - Yes (Estimated)

Basement - No (Estimated)

(0.52)
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Considered Sufficiently 

Volatile and Toxic by USEPA 

to Pose an Inhalation Risk 

Via Vapor Intrusion 

from a Groundwater Source?

Groundwater

Exceeds USEPA Target

Groundwater Concentration 

for VI Screening [A]?

Sub-Slab or Soil Gas 

Exceeds USEPA Target 

Sub-Slab and Exterior Soil Gas 

Concentration 

for VI Screening [B]?

Basement or First Floor Indoor Air 

Exceeds USEPA Target 

Indoor Air 

Concentration 

Screening Value [C]?

LOCATION ANALYTE YES / NO [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1]

OA (ug/m3) <0.47

IA (ug/m3) 0.68

Base (ug/m3) Not Analyzed

SSG/SS (ug/m3) 1.4 J

GW-VI (ug/L) Not Analyzed

GW-MW (ug/L) <0.31

OA (ug/m3) 0.48

IA (ug/m3) 0.51

Base (ug/m3) Not Analyzed

SSG/SS (ug/m3) 1.2

GW-VI (ug/L) 0.14 J

GW-MW (ug/L) <0.08

OA ug/m3 0.36 J

IA (ug/m3) 0.5 J

Base (ug/m3) Not Analyzed

SSG/SS (ug/m3) 0.75 J

GW-VI (ug/L) 0.29 J

GW-MW (ug/L) <0.06

OA ug/m3 <0.15

IA (ug/m3) 2.5

Base (ug/m3) Not Analyzed

SSG/SS (ug/m3) 591

GW-VI (ug/L) 0.88 J

GW-MW (ug/L) <0.06

Step I: Potential Completeness of the 

Vapor Intrusion Exposure Pathway
Step II: Potential Significance of the Measured Gas Concentrations

Analyte Detected in the Affected Area 

Shallow Groundwater, Sub-Slab Vapor 

or Soil Gas

(and/or possibly Indoor Air) 

at the Building?

Carbon Tetrachloride Yes

No

(12)

First Floor - Yes

Basement - Not Analyzed

(0.36)

Yes (Estimated)

(0.52)

Yes
No

(1.6)

MEASUREMENTS

Location 16

194 Church Road

[Affected Area Zone C]

1,4-Dioxane Yes Yes

Yes

(7)

First Floor - Yes

Basement - Not Analyzed

(0.21)

First Floor - Yes

Basement - Uncertain

(0.56)

Benzene Yes

Trichloroethene Yes Yes

No (Not Detected)

(2900)

No

(19)

Yes
No

(0.41)

No

(16)

First Floor - Yes (Estimated)

Basement - Not Analyzed

(0.47)
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Considered Sufficiently 

Volatile and Toxic by USEPA 

to Pose an Inhalation Risk 

Via Vapor Intrusion 

from a Groundwater Source?

Groundwater

Exceeds USEPA Target

Groundwater Concentration 

for VI Screening [A]?

Sub-Slab or Soil Gas 

Exceeds USEPA Target 

Sub-Slab and Exterior Soil Gas 

Concentration 

for VI Screening [B]?

Basement or First Floor Indoor Air 

Exceeds USEPA Target 

Indoor Air 

Concentration 

Screening Value [C]?

LOCATION ANALYTE YES / NO [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1]

OA (ug/m3) Not Analyzed

IA (ug/m3) Not Analyzed

Base (ug/m3) Not Analyzed

SSG/SS (ug/m3) 1.1

GW-VI (ug/L) <0.24

GW-MW (ug/L) <0.19

Considered Sufficiently 

Volatile and Toxic by USEPA 

to Pose an Inhalation Risk 

Via Vapor Intrusion 

from a Groundwater Source?

Groundwater

Exceeds USEPA Target

Groundwater Concentration 

for VI Screening [A]?

Sub-Slab or Soil Gas 

Exceeds USEPA Target 

Sub-Slab and Exterior Soil Gas 

Concentration 

for VI Screening [B]?

Basement or First Floor Indoor Air 

Exceeds USEPA Target 

Indoor Air 

Concentration 

Screening Value [C]?

LOCATION ANALYTE YES / NO [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1]

OA (ug/m3) Not Analyzed

IA (ug/m3) Not Analyzed

Base (ug/m3) Not Analyzed

SSG/SS (ug/m3) 1 J

GW-VI (ug/L) Not Analyzed

GW-MW (ug/L) Not Analyzed

Considered Sufficiently 

Volatile and Toxic by USEPA 

to Pose an Inhalation Risk 

Via Vapor Intrusion 

from a Groundwater Source?

Groundwater

Exceeds USEPA Target

Groundwater Concentration 

for VI Screening [A]?

Sub-Slab or Soil Gas 

Exceeds USEPA Target 

Sub-Slab and Exterior Soil Gas 

Concentration 

for VI Screening [B]?

Basement or First Floor Indoor Air 

Exceeds USEPA Target 

Indoor Air 

Concentration 

Screening Value [C]?

LOCATION ANALYTE YES / NO [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1]

OA (ug/m3) Not Analyzed

IA (ug/m3) Not Analyzed

Base (ug/m3) Not Analyzed

Spring (ug/L) 0.085 J

SSG/SS (ug/m3) 19

GW-VI (ug/L) 11

GW-MW (ug/L) 0.39 J

Step I: Potential Completeness of the 

Vapor Intrusion Exposure Pathway
Step II: Potential Significance of the Measured Gas Concentrations

Analyte Detected in the Affected Area 

Shallow Groundwater, Sub-Slab Vapor 

or Soil Gas

(and/or possibly Indoor Air) 

at the Building?

Step I: Potential Completeness of the 

Vapor Intrusion Exposure Pathway
Step II: Potential Significance of the Measured Gas Concentrations

Analyte Detected in the Affected Area 

Shallow Groundwater, Sub-Slab Vapor 

or Soil Gas

(and/or possibly Indoor Air) 

at the Building?

MEASUREMENTS

Not Analyzed

(0.11)

Location 20

207 Church Road

[Affected Area Zone C]

Naphthalene Yes Yes
Not Analyzed

(4.6)

No (Estimated)

(2.8)

Not Analyzed

(0.083)

Location 19

205 Church Road

[Affected Area Zone C]

Step I: Potential Completeness of the 

Vapor Intrusion Exposure Pathway
Step II: Potential Significance of the Measured Gas Concentrations

Analyte Detected in the Affected Area 

Shallow Groundwater, Sub-Slab Vapor 

or Soil Gas

(and/or possibly Indoor Air) 

at the Building?

1,2-Dichloroethane Yes Yes
No (Not Detected)

(2.2)

No

(3.6)

Location 21

208 Church Road

[Affected Area Zone C]

Chloroform Yes Yes
Yes

(0.81)

Yes

(4.1)

Not Analyzed

(0.12)

MEASUREMENTS

MEASUREMENTS
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Considered Sufficiently 

Volatile and Toxic by USEPA 

to Pose an Inhalation Risk 

Via Vapor Intrusion 

from a Groundwater Source?

Groundwater

Exceeds USEPA Target

Groundwater Concentration 

for VI Screening [A]?

Sub-Slab or Soil Gas 

Exceeds USEPA Target 

Sub-Slab and Exterior Soil Gas 

Concentration 

for VI Screening [B]?

Basement or First Floor Indoor Air 

Exceeds USEPA Target 

Indoor Air 

Concentration 

Screening Value [C]?

LOCATION ANALYTE YES / NO [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1]

OA (ug/m3) Not Analyzed

IA (ug/m3) Not Analyzed

Base (ug/m3) Not Analyzed

SSG/SS (ug/m3) 1.6

GW-VI (ug/L) <0.15

GW-MW (ug/L) 0.39 J

OA (ug/m3) Not Analyzed

IA (ug/m3) Not Analyzed

Base (ug/m3) Not Analyzed

SSG/SS (ug/m3) 1.1 J

GW-VI (ug/L) Not Analyzed

GW-MW (ug/L) Not Analyzed

OA (ug/m3) Not Analyzed

IA (ug/m3) Not Analyzed

Base (ug/m3) Not Analyzed

SSG/SS (ug/m3) 6.4

GW-VI (ug/L) <0.18

GW-MW (ug/L) 21

Step I: Potential Completeness of 

the 

Step II: Potential Significance 

of the Measured Gas 

Considered Sufficiently 

Volatile and Toxic by USEPA 

to Pose an Inhalation Risk 

Via Vapor Intrusion 

from a Groundwater Source?

Analyte Detected in 

the Affected Area 

Shallow Groundwater, 

Sub-Slab Vapor 

or Soil Gas

(and/or possibly 

Groundwater

Exceeds USEPA Target

Groundwater Concentration 

for VI Screening [A]?

Sub-Slab or Soil Gas 

Exceeds USEPA Target 

Sub-Slab and Exterior Soil Gas 

Concentration 

for VI Screening [B]?

Basement or First Floor Indoor Air 

Exceeds USEPA Target 

Indoor Air 

Concentration 

Screening Value [C]?

LOCATION ANALYTE YES / NO MEASUREMENTS [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1]

OA (ug/m3) Not Analyzed

IA (ug/m3) Not Analyzed

Base (ug/m3) Not Analyzed

SSG/SS (ug/m3) 4.5

GW-VI (ug/L) <0.18

GW-MW (ug/L) 8.1

Step I: Potential Completeness of the 

Vapor Intrusion Exposure Pathway
Step II: Potential Significance of the Measured Gas Concentrations

Analyte Detected in the Affected Area 

Shallow Groundwater, Sub-Slab Vapor 

or Soil Gas

(and/or possibly Indoor Air) 

at the Building?

MEASUREMENTS

Location 24

224 Church Road

[Affected Area Zone F]

Chloroform Yes Yes
No

(0.81)

No

(4.1)

Not Analyzed

(0.12)

Yes
Not Analyzed

(4.6)

No (Estimated)

(2.8)
Naphthalene Yes

Not Analyzed

(0.083)

Yes

(0.52)

No

(7)

Not Analyzed

(0.21)
Yes Yes

No

(7)
Trichloroethene

Yes

(0.52)

Not Analyzed

(0.21)

Location 26

242 Church Road

[Affected Area Zone G]

Trichloroethene Yes Yes
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Step I: Potential Completeness of 

the 

Step II: Potential Significance 

of the Measured Gas 

Considered Sufficiently 

Volatile and Toxic by USEPA 

to Pose an Inhalation Risk 

Via Vapor Intrusion 

from a Groundwater Source?

Analyte Detected in 

the Affected Area 

Shallow Groundwater, 

Sub-Slab Vapor 

or Soil Gas

(and/or possibly 

Groundwater

Exceeds USEPA Target

Groundwater Concentration 

for VI Screening [A]?

Sub-Slab or Soil Gas 

Exceeds USEPA Target 

Sub-Slab and Exterior Soil Gas 

Concentration 

for VI Screening [B]?

Basement or First Floor Indoor Air 

Exceeds USEPA Target 

Indoor Air 

Concentration 

Screening Value [C]?

LOCATION ANALYTE YES / NO MEASUREMENTS [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1]

OA (ug/m3) Not Analyzed

IA (ug/m3) Not Analyzed

Base (ug/m3) Not Analyzed

SSG/SS (ug/m3) 3.8

Spring (ug/L) <0.08

GW-VI (ug/L) 0.14 J

GW-MW (ug/L) <0.08

OA (ug/m3) Not Analyzed

IA (ug/m3) Not Analyzed

Base (ug/m3) Not Analyzed

SSG/SS (ug/m3) 30

Spring (ug/L) 0.085 J

GW-VI (ug/L) 11

GW-MW (ug/L) 0.39 J

Step I: Potential Completeness of 

the 

Step II: Potential Significance 

of the Measured Gas 

Considered Sufficiently 

Volatile and Toxic by USEPA 

to Pose an Inhalation Risk 

Via Vapor Intrusion 

from a Groundwater Source?

Analyte Detected in 

the Affected Area 

Shallow Groundwater, 

Sub-Slab Vapor 

or Soil Gas

(and/or possibly 

Groundwater

Exceeds USEPA Target

Groundwater Concentration 

for VI Screening [A]?

Sub-Slab or Soil Gas 

Exceeds USEPA Target 

Sub-Slab and Exterior Soil Gas 

Concentration 

for VI Screening [B]?

Basement or First Floor Indoor Air 

Exceeds USEPA Target 

Indoor Air 

Concentration 

Screening Value [C]?

LOCATION ANALYTE YES / NO MEASUREMENTS [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1]

OA (ug/m3) Not Analyzed

IA (ug/m3) Not Analyzed

Base (ug/m3) Not Analyzed

SSG/SS (ug/m3) 11 NJ

GW-VI (ug/L) <1.9

GW-MW (ug/L) <1.3

OA (ug/m3) Not Analyzed

IA (ug/m3) Not Analyzed

Base (ug/m3) Not Analyzed

SSG/SS (ug/m3) 1.7

GW-VI (ug/L) <0.15

GW-MW (ug/L) 0.17 J

Not Analyzed

(0.12)
Yes

Yes

(0.81)

Yes

(4.1)

Not Analyzed

(0.12)

Not Analyzed

(0.0021)

Chloroform

No

(12)

No (Not Detected)

(0.42)

Yes (Estimated)

(0.07)

Location 33

40 Stonewall Circle

[Affected Area Zone C]

Benzene Yes Yes
No

(1.6)

Yes

Not Analyzed

(0.36)

Chloroform

Yes Yes
No

(0.81)

No

(4.1)

Location 34

20 North Sunset Drive

[Affected Area Zone H]

Acrolein Yes Yes
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Step I: Potential Completeness of 

the 

Step II: Potential Significance 

of the Measured Gas 

Considered Sufficiently 

Volatile and Toxic by USEPA 

to Pose an Inhalation Risk 

Via Vapor Intrusion 

from a Groundwater Source?

Analyte Detected in 

the Affected Area 

Shallow Groundwater, 

Sub-Slab Vapor 

or Soil Gas

(and/or possibly 

Groundwater

Exceeds USEPA Target

Groundwater Concentration 

for VI Screening [A]?

Sub-Slab or Soil Gas 

Exceeds USEPA Target 

Sub-Slab and Exterior Soil Gas 

Concentration 

for VI Screening [B]?

Basement or First Floor Indoor Air 

Exceeds USEPA Target 

Indoor Air 

Concentration 

Screening Value [C]?

LOCATION ANALYTE YES / NO MEASUREMENTS [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1]

OA (ug/m3) Not Analyzed

IA (ug/m3) Not Analyzed

Base (ug/m3) Not Analyzed

SSG/SS (ug/m3) 1.8 J

GW-VI (ug/L) Not Analyzed

GW-MW (ug/L) Not Analyzed

Step I: Potential Completeness of 

the 

Step II: Potential Significance 

of the Measured Gas 

Considered Sufficiently 

Volatile and Toxic by USEPA 

to Pose an Inhalation Risk 

Via Vapor Intrusion 

from a Groundwater Source?

Analyte Detected in 

the Affected Area 

Shallow Groundwater, 

Sub-Slab Vapor 

or Soil Gas

(and/or possibly 

Groundwater

Exceeds USEPA Target

Groundwater Concentration 

for VI Screening [A]?

Sub-Slab or Soil Gas 

Exceeds USEPA Target 

Sub-Slab and Exterior Soil Gas 

Concentration 

for VI Screening [B]?

Basement or First Floor Indoor Air 

Exceeds USEPA Target 

Indoor Air 

Concentration 

Screening Value [C]?

LOCATION ANALYTE YES / NO MEASUREMENTS [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1]

OA (ug/m3) Not Analyzed

IA (ug/m3) Not Analyzed

Base (ug/m3) Not Analyzed

SSG/SS (ug/m3) 6.4 NJ

GW-VI (ug/L) <1.9

GW-MW (ug/L) <1.3

OA (ug/m3) Not Analyzed

IA (ug/m3) Not Analyzed

Base (ug/m3) Not Analyzed

SSG/SS (ug/m3) 2.2

GW-VI (ug/L) <0.15

GW-MW (ug/L) 0.17 J

Not Analyzed

(0.0021)

Chloroform Yes Yes
No

(0.81)

No

(4.1)

Location 35

14 Sunset Drive

[Affected Area Zone H]

Naphthalene Yes Yes
Not Analyzed

(4.6)

Not Analyzed

(0.12)

Location 40

390 South Mountain Blvd.

[Affected Area Zone H]

No (Estimated)

(2.8)

Not Analyzed

(0.083)

Acrolein Yes Yes
No (Not Detected)

(0.42)

Yes (Estimated)

(0.07)
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Step I: Potential Completeness of 

the 

Step II: Potential Significance 

of the Measured Gas 

Considered Sufficiently 

Volatile and Toxic by USEPA 

to Pose an Inhalation Risk 

Via Vapor Intrusion 

from a Groundwater Source?

Analyte Detected in 

the Affected Area 

Shallow Groundwater, 

Sub-Slab Vapor 

or Soil Gas

(and/or possibly 

Groundwater

Exceeds USEPA Target

Groundwater Concentration 

for VI Screening [A]?

Sub-Slab or Soil Gas 

Exceeds USEPA Target 

Sub-Slab and Exterior Soil Gas 

Concentration 

for VI Screening [B]?

Basement or First Floor Indoor Air 

Exceeds USEPA Target 

Indoor Air 

Concentration 

Screening Value [C]?

LOCATION ANALYTE YES / NO MEASUREMENTS [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1]

OA (ug/m3) Not Analyzed

IA (ug/m3) Not Analyzed

Base (ug/m3) Not Analyzed

SSG/SS (ug/m3) 15 NJ

GW-VI (ug/L) <1.9

GW-MW (ug/L) <1.3

OA (ug/m3) Not Analyzed

IA (ug/m3) Not Analyzed

Base (ug/m3) Not Analyzed

SSG/SS (ug/m3) 2.5

GW-VI (ug/L) <0.093

GW-MW (ug/L) <0.12

OA (ug/m3) Not Analyzed

IA (ug/m3) Not Analyzed

Base (ug/m3) Not Analyzed

SSG/SS (ug/m3) 98

GW-VI (ug/L) <0.15

GW-MW (ug/L) 0.17 J

Step I: Potential Completeness of 

the 

Step II: Potential Significance 

of the Measured Gas 

Considered Sufficiently 

Volatile and Toxic by USEPA 

to Pose an Inhalation Risk 

Via Vapor Intrusion 

from a Groundwater Source?

Analyte Detected in 

the Affected Area 

Shallow Groundwater, 

Sub-Slab Vapor 

or Soil Gas

(and/or possibly 

Groundwater

Exceeds USEPA Target

Groundwater Concentration 

for VI Screening [A]?

Sub-Slab or Soil Gas 

Exceeds USEPA Target 

Sub-Slab and Exterior Soil Gas 

Concentration 

for VI Screening [B]?

Basement or First Floor Indoor Air 

Exceeds USEPA Target 

Indoor Air 

Concentration 

Screening Value [C]?

LOCATION ANALYTE YES / NO MEASUREMENTS [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1]

OA (ug/m3) Not Analyzed

IA (ug/m3) Not Analyzed

Base (ug/m3) Not Analyzed

SSG/SS (ug/m3) 3.6

GW-VI (ug/L) Not Analyzed

GW-MW (ug/L) Not Analyzed

Not Analyzed

(0.083)

Yes

(4.1)

Not Analyzed

(0.12)

Bromodichloromethane Yes Yes
No (Not Detected)

(0.88)

No

(2.5)

Not Analyzed

(0.076)

No

(0.81)
Yes Yes

Location 46

420 South Mountain Blvd.

St. Jude's Parish Center

[Affected Area Zone A]

Naphthalene Yes Yes
Not Analyzed

(4.6)

Yes

(2.8)

Not Analyzed

(0.0021)

Location 41

393 South Mountain Blvd.

[Affected Area Zone A]

Acrolein Yes Yes
No (Not Detected)

(0.42)

Yes (Estimated)

(0.07)

Chloroform
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Step I: Potential Completeness of 
the 

Step II: Potential Significance 
of the Measured Gas 

Considered Sufficiently 
Volatile and Toxic by USEPA 
to Pose an Inhalation Risk 

Via Vapor Intrusion 
from a Groundwater Source?

Analyte Detected in 
the Affected Area 

Shallow Groundwater, 
Sub-Slab Vapor 

or Soil Gas
/

Groundwater
Exceeds USEPA Target

Groundwater Concentration 
for VI Screening [A]?

Sub-Slab or Soil Gas 
Exceeds USEPA Target 

Sub-Slab and Exterior Soil Gas 
Concentration 

for VI Screening [B]?

Basement or First Floor Indoor Air 
Exceeds USEPA Target 

Indoor Air 
Concentration 

Screening Value [C]?

LOCATION ANALYTE YES / NO MEASUREMENTS [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1] [TCR=1E-6 or THQ=0.1]
OA (ug/m3) Not Analyzed
IA (ug/m3) Not Analyzed
Base (ug/m3) Not Analyzed
SSG/SS (ug/m3) 5.1
GW-VI (ug/L) 0.19 J
GW-MW (ug/L) <0.08
OA (ug/m3) Not Analyzed
IA (ug/m3) Not Analyzed
Base (ug/m3) Not Analyzed
SSG/SS (ug/m3) 6.3
GW-VI (ug/L) Not Analyzed
GW-MW (ug/L) Not Analyzed

ABBREVIATIONS: DATA QUALIFIERS:
Base = Basement Indoor Air USEPA = U.S. Environmental Protection Agency J = Data Validation Qualifier (Estimated Concentration Below the Reporting Limit)
GW-MW = Monitoring Well groundwater (Shallow) TCR = Total Cancer Risk NJ = Data Validation Qualifier (Tentatively Identified Compound)
GW-VI = Residential Groundwater (Shallow) THQ = Total Hazard Quotient Not Analyzed* = o-xylene not reported separated, but as part of Total Xylenes
IA = First Floor Indoor Air VI = Vapor Intrusion
OA = Outdoor Air VISL = Vapor Intrusion Screening Level TARGET CONCENTRATION NOTES:
Spring = Groundwater Breakout Spring [A] VISL Calculator June 2015 Target Groundwater Concentration
SS = External Soil Gas [B] VISL Calculator June 2015 Target Sub-Slab and Exterior Soil Gas Concentration
SSG = Sub-Slab Vapor [C] EPA Residential Indoor Air RSL and VISL Calculator June 2015 Target Indoor Air Concentration

Not Analyzed
(0.36)

Naphthalene Yes Yes
Not Analyzed

(4.6)
Yes

(2.6)
Not Analyzed

(0.083)

Location 47
420 South Mountain Blvd.

St. Jude's School
[Affected Area Zone A]

Benzene Yes Yes
No

(1.6)
No
(12)
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The Property # referenced here is synonymous with the 
Location # referenced in the RI Report (e.g. Property #2 
is the same as Location #2)



 

 

 

 

 

 

 

Table D-5. Constituents That Were Not Eliminated by Steps I and II of the VI Evaluation 

Constituent Locations Where this 

Constituent is Still a 

COPC for Potential 

VI 

Wass this Constituent 

Considered a Common 

Contaminant of 

Potential Indoor Air 

Concern for 

Groundwater by 

PADEP 1 

Wass this Constituent 

Considered a Common 

Contaminant of Potential 

Indoor Air Concern for 

Residential or Non-

Residential Soil by 

PADEP 1 

Acetonitrile Location 13 No No - Neither 

Acrolein Location 3 

Location 34 

Location 40 

Location 41 

 

No No - Neither 

Benzene Location 8 

Location 9 

Location 10 

Location 11 

Location 13 

Location 16 

Location 33 

Location 47 

 

No Yes – Residential only 

Bromodichloromethane Location 9 

Location 41 

No No - Neither 

Bromomethane Location 9 

Location 12 

Location 13 

Location 14 

No No - Neither 

1,3-Butadiene Location 8 

Location 10 

Location 13 

No No - Neither 

Carbon Tetrachloride Location 11 

Location 16 

No Yes - Both 

Chloroform Location 8 

Location 9 

Location 10 

Location 11 

Location 13 

Location 21 

Location 24 

Location 33 

Location 34 

Location 40 

Location 41 

 

Yes Yes - Both 



Table D-5. Constituents That Were Not Eliminated by Steps I and II of the VI Evaluation 
Constituent Locations Where this 

Constituent is Still a 
COPC for Potential 

VI 

Wass this Constituent 
Considered a Common 

Contaminant of 
Potential Indoor Air 

Concern for 
Groundwater by 

PADEP 1 

Wass this Constituent 
Considered a Common 

Contaminant of Potential 
Indoor Air Concern for 

Residential or Non-
Residential Soil by 

PADEP 1 
1,2-Dichloroethane Location 8 

Location 10 
Location 11 
Location 13 
Location 14 
Location 19 

No Yes - Both 

1,2-Dimethyl benzene Location 8 No No - Neither 
1,4-Dioxane Location 8 

Location 10 
Location 11 
Location 14 
Location 16 

No No - Neither 

Ethylbenzene Location 8 
Location 9 
Location 10 

No No - Neither 

2-Hexanone Location 10 No No - Neither 

Naphthalene Location 9 
Location 11 
Location 20 
Location 24 
Location 35 
Location 46 
Location 47 

No No - Neither 

Trichloroethene Location 11 
Location 16 
Location 24 
Location 26 

No No - Neither 

1,2,4-Trimethylbenzene Location 8 
Location 9 
Location 11 
Location 13 

No No - Neither 

Vinyl Chloride Location 13 No Yes - Both 
m/p-Xylenes Location 8 

Location 9 
Yes Yes - Both 

Source (1): Department of Environmental Protection, Bureau of Land Recycling and Waste Management, 
Document Number 253-0300-100, Land Recycling Program Technical Guidance Manual – Section IV.A.4. 
Vapor Intrusion into Buildings from Groundwater and Soil under the Act 2 Statewide Health Standard, January 
24, 2004, SHS Definitions, COPIACs for Groundwater and Soil, Pages 22 and 23. 

The Property # referenced here is synonymous with the 
Location # referenced in the RI Report (e.g. Property #2 
is the same as Location #2)



 

 

Table D-6.  Summary of the Measured Indoor and Outdoor Air Concentrations of the Constituents Retained After Steps I and II of the VI Evaluation 

and Comparison to Typical Background Indoor Air Concentrations 

  BASEMENT AIR FIRST FLOOR AIR 

RANGE OF  

90TH %-ILE 

BACKGROUND 

OUTDOOR AIR 

      (ug/m3)     (ug/m3) (ug/m3)     (ug/m3) 

ANALYTE 

# 

DET 

# 

NA MIN  

Q

U

A

L   MAX  

Q

U

A

L 

# 

DET 

# 

NA MIN  

Q

U

A

L   MAX  

Q

U

A

L MIN    MAX  

# 

DET 

# 

NA MIN 

Q

U

A

L   MAX  

Q

U

A

L 

Acetonitrile 0 0 <1   - <1   1 0 7.6   - 7.6   x - x 0 0 <1   - <1   

Acrolein 0 4 x   - x   0 4 x   - x   x - x 0 4 x   - x   

Benzene 5 3 0.38   - 23   6 2 0.51   - 3   5.2 - 15 6 3 0.22 J - 0.51   

Bromodichloromethan

e 1 1 0.19 J - 0.19 J 1 1 0.12 J - 0.12 J x - x 0 1 <1.1   - <1.1   

Bromomethane 3 1 0.37 J - 0.62 J 4 0 0.54 J - 0.8   0.6 - 0.6 (1) 4 0 0.58 J - 1.2   

1,3-Butadiene 3 0 0.024 J - 0.31 J 3 0 0.084 J - 2.9   1.6 - 1.6 (1) 0 0 <0.31   - <0.31   

Carbon Tetrachloride 1 1 0.82 J - 0.82 J 2 0 0.5 J - 0.52 J <RL - 0.94 2 0 0.33 J - 0.36 J 

Chloroform 4 6 0.25 J - 1.7 J 5 6 0.37 J - 1.5 J <RL - 6.2 0 6 <0.68   - <0.68   

1,2-Dichloroethane 4 1 0.02   - 4   5 1 0.8 J - 4   < RL - 0.4 4 1 0.053 J - 0.65 J 

1,2-Dimethylbenzene 1 0 23   - 23   1 0 0.4   - 0.4   x - x 1 0 0.083 J - 0.083 J 

1,4-Dioxane 2 0 1.2   - 15   5 0 0.32 J - 2   x - x 0 0 <0.47   - <0.47   

Ethylbenzene 3 0 1.6   - 18   3 0 0.4   - 3.3   4.8 - 13 2 0 0.083 J - 0.09 J 

2-Hexanone 0 0 <3.6   - <3.6   1 0 1.4 J - 1.4 J <1.6 - 

<2.05 

(2) 0 0 <2.9   - <2.9   

Naphthalene 2 6 2.5 J - 3.8 J 2 6 3.3 J - 3.6 J 2.15 - 4.8 (3) 0 6 <4.1   - <4.1   

Trichloroethene 0 4 x   - x   1 0 2.5   - 2.5   <RL - 2.1 0 4 <0.15   - <0.15   

1,2,4-

Trimethylbenzene 4 0 0.38 J - 26   4 0 0.79 J - 7.4   6.7 - 9.3 (5) 1 0 0.26 J - 0.26 J 

Vinyl Chloride 1 0 0.2   - 0.2   1 0 0.12   - 0.12   <RL - 0.04 0 0 <0.041   - <0.041   

m/p-Xylene 2 0 20   - 60   2 0 1.2   - 14   12 - 56 2 0 0.16 J - 0.2 J 

NOTES:                                                 

(#) = Number of studies reflected in the ranges; DET = Detected measurements; MAX = Maximum reported; MIN = Minimum reported; NA = Case where the analyte was not analyzed for; RL = Reporting 

Limit; QUAL = Qualifier / J = signifies estimated concentration 



 

 

Table D-7.  Identification of Common Consumer Products and Residential Sources Associated with the 
Constituents Remaining as Potential COPCs for VI Following the Step I and II Screening 

Constituent Sources (Reference) 

Acetonitrile Nail polish remover, liquid glue removers  

Acrolein livestock feed, pesticides, aquatic plant growth control, burning tobacco, fried 
foods, roasted coffee, and burning of gasoline and oil (C) 

Benzene tobacco smoke, gasoline, automobile exhaust, glues, paints, furniture wax, and 
detergents (E); scented candles and carpet glue (P) 

Bromodichloromethane chlorinated water and swimming pool water (F) 

Bromomethane automobile exhaust, fumigator, and pest control (G) 

1,3-Butadiene automobile exhaust, cigarette smoke, wood fire smoke, burning of rubber and 
plastics (D) 

Carbon Tetrachloride aerosol can propellant, refrigerant, cleaning fluid, dry cleaning, spot remover, fire 
extinguishers, and insecticides (H) 

Chloroform chlorinated water, showers and swimming pool water (I) 

1,2-Dichloroethane additive to unleaded gasoline, degreasers, cleaning solutions, pesticides, adhesives, 
paints, varnished, finish removers, carpet and wall paper glue (J); polyresin molded 
decorations (P) 

1,2-Dimethylbenzene [also known as o-xylene] paint products  

1,4-Dioxane solvents and tap water (A) 

Ethylbenzene gasoline, paints, inks, pesticides, carpet glues, paints, varnishes, tobacco products, 
automobile products, and burning oil, gas or coal (K) 

2-Hexanone paint and paint thinner (L) 

Naphthalene burning tobacco, burning wood, moth balls, toilet cleaner blocks, dyes, resins, 
leather tanning, insecticides, and automobile exhaust (O) 

Trichloroethene degreasers, solvents, paints, glues, typewriter correction fluids, paint removers, rug 
cleaners, adhesives, automotive cleaning and degreasers, and spot removers (M) 

1,2,4-Trimethylbenzene Building materials, paints and stains; octane boosters (Q) 

Vinyl Chloride TCE breakdown product, tobacco smoke, and release from PVC pipes and packaging 
(N) 

m/p-Xylene automobile exhaust, solvents, petroleum products, gasoline, paint, varnish, shellac, 
rust preventatives, wood preservatives, furniture refinishers, and cigarette smoke 
(B) floor polish (P) 

NOTES:   

A ATSDR - Public Health Statement: 1,4-Dioxane, http://www.atsdr.cdc.gov/phs/phs.asp?id&tid=199 

B ATSDR - Public Health Statement: Xylenes, http://www.atsdr.cdc.gov/phs/phs.asp?id&tid=53 

C ATSDR - Public Health Statement: Acrolein, http://www.atsdr.cdc.gov/phs/phs.asp?id=554&tid=102 

D ATSDR - Public Health Statement: 1,3-Butadiene, http://www.atsdr.cdc.gov/phs/phs.asp?id=457&tid=81 

E ATSDR - Public Health Statement: Benzene, http://www.atsdr.cdc.gov/phs/phs.asp?id=37&tid=14 



 

 

Table D-7.  Identification of Common Consumer Products and Residential Sources Associated with the 
Constituents Remaining as Potential COPCs for VI Following the Step I and II Screening 

Constituent Sources (Reference) 

F ATSDR - Public Health Statement: Bromodichloromethane, 
http://www.atsdr.cdc.gov/phs/phs.asp?id=706&tid=127 

G ATSDR - Public Health Statement: Bromomethane, http://www.atsdr.cdc.gov/phs/phs.asp?id=820&tid=160 

H ATSDR - Public Health Statement: Carbon Tetrachloride, http://www.atsdr.cdc.gov/phs/phs.asp?id=194&tid=35 

I ATSDR - Public Health Statement: Chloroform, http://www.atsdr.cdc.gov/phs/phs.asp?id=51&tid=16 

J ATSDR - Public Health Statement: 1,2-Dichloroethane, http://www.atsdr.cdc.gov/phs/phs.asp?id=590&tid=110 

K ATSDR - Public Health Statement: Ethylbenzene, http://www.atsdr.cdc.gov/phs/phs.asp?id=381&tid=66 

L ATSDR - Public Health Statement: 2-Hexanone, http://www.atsdr.cdc.gov/phs/phs.asp?id=736&tid=134 

M ATSDR - Public Health Statement: Trichloroethene, http://www.atsdr.cdc.gov/phs/phs.asp?id=171&tid=30 

N ATSDR - Public Health Statement: Vinyl Chloride, http://www.atsdr.cdc.gov/phs/phs.asp?id=280&tid=51 

O ATSDR - Public Health Statement: Naphthalene, http://www.atsdr.cdc.gov/phs/phs.asp?id=238&tid=43 

P NJDEP, Site Remediation Program, Vapor Intrusion Technical Guidance, Version 3.1, March 2013, 
http://www.nj.gov/dep/srp/guidance/vaporintrusion/vig_main.pdf 
Q HIH,  http://www.householdproducts.nlm.nih.gov/cgi-bin/household/brands?tbl=chem&id=150 
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USEPA VISL Calculator Outputs for the 78
Residential and Commercial Runs for the

Affected Area



x OSWER VAPOR INTRUSION ASSESSMENT - 10 STONEWALL CIRCLE (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 2.4E+01 7.20E-01 No IUR 2.2E-05 3.10E+01 A
x 71-43-2 Benzene 3.0E+00 9.00E-02 2.5E-07 2.9E-03 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 8.2E-01 2.46E-02 No IUR 4.7E-03 5.00E-03 I
x 75-15-0 Carbon Disulfide 9.0E-01 2.70E-02 No IUR 3.7E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.6E-01 1.08E-02 2.3E-08 1.0E-04 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 1.8E-01 5.40E-03 4.4E-08 5.3E-05 2.30E-05 I 9.80E-02 A
x 98-82-8 Cumene 4.2E-01 1.26E-02 No IUR 3.0E-05 4.00E-01 I
x 110-82-7 Cyclohexane 1.6E+00 4.80E-02 No IUR 7.7E-06 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- 2.5E-01 7.50E-03 2.9E-08 9.0E-06 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.1E+00 6.30E-02 No IUR 6.0E-04 1.00E-01 X
x 107-06-2 Dichloroethane, 1,2- 1.3E-01 3.90E-03 3.6E-08 5.3E-04 2.60E-05 I 7.00E-03 P
x 100-41-4 Ethylbenzene 1.2E+00 3.60E-02 3.2E-08 3.5E-05 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 1.8E+00 5.40E-02 No IUR 7.4E-05 7.00E-01 I
x 67-63-0 Isopropanol 6.9E+00 2.07E-01 No IUR 9.9E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 3.5E+00 1.05E-01 No IUR 2.0E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 7.4E-01 2.22E-02 No IUR 7.1E-06 3.00E+00 I
x 75-09-2 Methylene Chloride 4.5E+00 1.35E-01 1.3E-09 2.2E-04 1.00E-08 I 6.00E-01 I Mut
x 103-65-1 Propyl benzene 3.2E-01 9.60E-03 No IUR 9.2E-06 1.00E+00 X
x 100-42-5 Styrene 1.4E+00 4.20E-02 No IUR 4.0E-05 1.00E+00 I
x 127-18-4 Tetrachloroethylene 6.4E-01 1.92E-02 1.8E-09 4.6E-04 2.60E-07 I 4.00E-02 I
x 108-88-3 Toluene 1.3E+01 3.90E-01 No IUR 7.5E-05 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 1.5E+00 4.50E-02 No IUR 1.4E-06 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 2.7E-01 8.10E-03 No IUR 1.6E-06 5.00E+00 I
x 79-01-6 Trichloroethylene 1.5E-01 4.50E-03 9.4E-09 2.2E-03 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.3E+00 3.90E-02 No IUR 5.3E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 1.1E+00 3.30E-02 No IUR 4.5E-03 7.00E-03 P
x 108-05-4 Vinyl Acetate 5.6E+00 1.68E-01 No IUR 8.1E-04 2.00E-01 I
x 95-47-6 Xylene, o- 1.0E+00 3.00E-02 No IUR 2.9E-04 1.00E-01 S
x 1330-20-7 Xylenes 3.4E+00 1.02E-01 No IUR 9.8E-04 1.00E-01 I

4.3E-07 2.0E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 10 STONEWALL CIRCLE (SSG2)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 1.5E+01 4.50E-01 No IUR 1.4E-05 3.10E+01 A
x 71-43-2 Benzene 4.5E-01 1.35E-02 3.8E-08 4.3E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 2.2E+00 6.60E-02 No IUR 1.3E-02 5.00E-03 I
x 75-15-0 Carbon Disulfide 1.3E+00 3.90E-02 No IUR 5.3E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 4.8E-01 1.44E-02 3.1E-08 1.4E-04 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 7.3E-01 2.19E-02 1.8E-07 2.1E-04 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 8.0E+00 2.40E-01 No IUR 2.6E-03 9.00E-02 I
x 98-82-8 Cumene 1.7E-01 5.10E-03 No IUR 1.2E-05 4.00E-01 I
x 110-82-7 Cyclohexane 1.0E-01 3.00E-03 No IUR 4.8E-07 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.2E+00 6.60E-02 No IUR 6.3E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- 1.0E-01 3.00E-03 1.7E-09 No RfC 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 3.1E-01 9.30E-03 8.6E-08 1.3E-03 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- 2.2E-02 6.60E-04 No IUR 3.2E-06 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 2.1E-01 6.30E-03 1.1E-08 2.0E-04 5.00E-06 I 3.00E-02 I
x 100-41-4 Ethylbenzene 4.0E-01 1.20E-02 1.1E-08 1.2E-05 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 1.0E+00 3.00E-02 No IUR 4.1E-05 7.00E-01 I
x 67-63-0 Isopropanol -- -- -- 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 1.5E+00 4.50E-02 No IUR 8.6E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 2.3E-01 6.90E-03 No IUR 2.2E-06 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 103-65-1 Propyl benzene 1.3E-01 3.90E-03 No IUR 3.7E-06 1.00E+00 X
x 100-42-5 Styrene 2.4E-01 7.20E-03 No IUR 6.9E-06 1.00E+00 I
x 127-18-4 Tetrachloroethylene 1.7E-01 5.10E-03 4.7E-10 1.2E-04 2.60E-07 I 4.00E-02 I
x 108-88-3 Toluene 2.6E+00 7.80E-02 No IUR 1.5E-05 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 4.0E+00 1.20E-01 No IUR 3.8E-06 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 5.1E-01 1.53E-02 No IUR 2.9E-06 5.00E+00 I
x 79-01-6 Trichloroethylene 1.5E-01 4.50E-03 9.4E-09 2.2E-03 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 2.0E+00 6.00E-02 No IUR 8.2E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 3.3E-01 9.90E-03 No IUR 1.4E-03 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 95-47-6 Xylene, o- 4.8E-01 1.44E-02 No IUR 1.4E-04 1.00E-01 S
x 1330-20-7 Xylenes 1.4E+00 4.20E-02 No IUR 4.0E-04 1.00E-01 I

3.7E-07 2.3E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 10 STONEWALL CIRCLE (SSG3)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 1.30E+01 3.90E-01 No IUR 1.2E-05 3.10E+01 A
x 71-43-2 Benzene 3.80E+00 1.14E-01 3.2E-07 3.6E-03 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 1.1E+00 3.30E-02 No IUR 6.3E-03 5.00E-03 I
x 75-15-0 Carbon Disulfide 5.9E-01 1.77E-02 No IUR 2.4E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.6E-01 1.08E-02 2.3E-08 1.0E-04 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform -- -- -- 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane -- -- -- 9.00E-02 I
x 98-82-8 Cumene 4.1E-01 1.23E-02 No IUR 2.9E-05 4.00E-01 I
x 110-82-7 Cyclohexane 1.6E-01 4.80E-03 No IUR 7.7E-07 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.2E+00 6.60E-02 No IUR 6.3E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 4.0E-02 1.20E-03 1.1E-08 1.6E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 9.7E-01 2.91E-02 5.2E-08 9.3E-04 5.00E-06 I 3.00E-02 I
x 100-41-4 Ethylbenzene 4.2E-01 1.26E-02 1.1E-08 1.2E-05 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 1.0E+00 3.00E-02 No IUR 4.1E-05 7.00E-01 I
x 67-63-0 Isopropanol -- -- -- 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 1.7E+00 5.10E-02 No IUR 9.8E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 1.4E-01 4.20E-03 No IUR 1.3E-06 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 100-42-5 Styrene 2.7E-01 8.10E-03 No IUR 7.8E-06 1.00E+00 I
x 127-18-4 Tetrachloroethylene 3.0E-01 9.00E-03 8.3E-10 2.2E-04 2.60E-07 I 4.00E-02 I
x 108-88-3 Toluene 2.4E+00 7.20E-02 No IUR 1.4E-05 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 1.8E+00 5.40E-02 No IUR 1.7E-06 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 3.4E-01 1.02E-02 No IUR 2.0E-06 5.00E+00 I
x 79-01-6 Trichloroethylene 8.6E-02 2.58E-03 5.4E-09 1.2E-03 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.5E+00 4.50E-02 No IUR 6.2E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 4.8E-01 1.44E-02 No IUR 2.0E-03 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 95-47-6 Xylene, o- 4.8E-01 1.44E-02 No IUR 1.4E-04 1.00E-01 S
x 1330-20-7 Xylenes 1.3E+00 3.90E-02 No IUR 3.7E-04 1.00E-01 I

4.2E-07 1.6E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 14 SUNSET DRIVE (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 1.30E+01 3.90E-01 No IUR 1.2E-05 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 1.10E-01 3.30E-03 9.2E-09 1.1E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 9.3E-01 2.79E-02 No IUR 5.4E-03 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide -- -- -- 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.4E-01 1.02E-02 2.2E-08 9.8E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 1.0E+00 3.00E-02 2.5E-07 2.9E-04 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane -- -- -- 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- 3.1E-01 9.30E-03 3.6E-08 1.1E-05 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.2E+00 6.60E-02 No IUR 6.3E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 2.5E-02 7.50E-04 6.9E-09 1.0E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 9.1E-02 2.73E-03 2.4E-09 2.6E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 2.0E-01 6.00E-03 No IUR 8.2E-06 7.00E-01 I
x 591-78-6 Hexanone, 2- 7.0E-01 2.10E-02 No IUR 6.7E-04 3.00E-02 I
x 67-63-0 Isopropanol -- -- -- 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 3.0E+00 9.00E-02 No IUR 1.7E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 2.0E-01 6.00E-03 No IUR 1.9E-06 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene 1.8E+00 5.40E-02 6.5E-07 1.7E-02 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene -- -- -- 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 4.0E-01 1.20E-02 No IUR 2.3E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 1.1E+00 3.30E-02 No IUR 1.1E-06 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 1.7E+00 5.10E-02 No IUR 9.8E-06 5.00E+00 I
x 79-01-6 Trichloroethylene 3.4E-02 1.02E-03 2.1E-09 4.9E-04 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 2.4E+00 7.20E-02 No IUR 9.9E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 7.8E-02 2.34E-03 No IUR 2.2E-05 1.00E-01 S
x 1330-20-7 Xylenes 2.7E-01 8.10E-03 No IUR 7.8E-05 1.00E-01 I

TOTAL: 9.8E-07 2.5E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 15 STONEWALL CIRCLE (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 4.30E+01 1.29E+00 No IUR 4.0E-05 3.10E+01 A
x 71-43-2 Benzene 3.00E-01 9.00E-03 2.5E-08 2.9E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 8.2E-01 2.46E-02 No IUR 4.7E-03 5.00E-03 I
x 75-15-0 Carbon Disulfide -- -- -- 7.00E-01 I
x 56-23-5 Carbon Tetrachloride -- -- -- 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 8.3E-01 2.49E-02 2.0E-07 2.4E-04 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane -- -- -- 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 1.9E+00 5.70E-02 No IUR 5.5E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- -- -- -- 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 100-41-4 Ethylbenzene 1.9E-01 5.70E-03 5.1E-09 5.5E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- -- -- -- 7.00E-01 I
x 67-63-0 Isopropanol 3.2E+00 9.60E-02 No IUR 4.6E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 2.5E+00 7.50E-02 No IUR 1.4E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 7.8E-01 2.34E-02 No IUR 7.5E-06 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 127-18-4 Tetrachloroethylene -- -- -- 2.60E-07 I 4.00E-02 I
x 108-88-3 Toluene 9.4E-01 2.82E-02 No IUR 5.4E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- -- -- -- 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- -- -- -- 5.00E+00 I
x 79-01-6 Trichloroethylene -- -- -- see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.0E+00 3.00E-02 No IUR 4.1E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 95-47-6 Xylene, o- 2.0E-01 6.00E-03 No IUR 5.8E-05 1.00E-01 S
x 1330-20-7 Xylenes 5.6E-01 1.68E-02 No IUR 1.6E-04 1.00E-01 I

2.3E-07 6.6E-03

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 15 STONEWALL CIRCLE (SSG2)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 3.30E+01 9.90E-01 No IUR 3.1E-05 3.10E+01 A
x 71-43-2 Benzene -- -- -- 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 8.2E-01 2.46E-02 No IUR 4.7E-03 5.00E-03 I
x 75-15-0 Carbon Disulfide -- -- -- 7.00E-01 I
x 56-23-5 Carbon Tetrachloride -- -- -- 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform -- -- -- 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane -- -- -- 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 1.9E+00 5.70E-02 No IUR 5.5E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- -- -- -- 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 100-41-4 Ethylbenzene -- -- -- 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- -- -- -- 7.00E-01 I
x 67-63-0 Isopropanol -- -- -- 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 3.8E+00 1.14E-01 No IUR 2.2E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 127-18-4 Tetrachloroethylene -- -- -- 2.60E-07 I 4.00E-02 I
x 108-88-3 Toluene 6.0E-01 1.80E-02 No IUR 3.5E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- -- -- -- 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- -- -- -- 5.00E+00 I
x 79-01-6 Trichloroethylene -- -- -- see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.4E+00 4.20E-02 No IUR 5.8E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 95-47-6 Xylene, o- -- -- -- 1.00E-01 S
x 1330-20-7 Xylenes 3.8E-01 1.14E-02 No IUR 1.1E-04 1.00E-01 I

0.0E+00 5.5E-03

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 20 SUNSET DRIVE (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 2.00E+01 6.00E-01 No IUR 1.9E-05 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 1.40E+00 4.20E-02 1.2E-07 1.3E-03 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 8.0E-01 2.40E-02 No IUR 4.6E-03 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 1.4E+01 4.20E-01 No IUR 5.8E-04 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 1.8E-01 5.40E-03 1.2E-08 5.2E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 1.7E+00 5.10E-02 4.2E-07 5.0E-04 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane -- -- -- 9.00E-02 I
x 98-82-8 Cumene 2.2E-01 6.60E-03 No IUR 1.6E-05 4.00E-01 I
x 110-82-7 Cyclohexane 1.7E+00 5.10E-02 No IUR 8.2E-06 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.0E+00 6.00E-02 No IUR 5.8E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- 4.0E-01 1.20E-02 6.8E-09 No RfC 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 6.1E-02 1.83E-03 1.7E-08 2.5E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 3.6E+00 1.08E-01 9.6E-08 1.0E-04 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 6.0E-01 1.80E-02 No IUR 2.5E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 8.4E-01 2.52E-02 No IUR 1.2E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 5.0E+00 1.50E-01 No IUR 2.9E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene 3.7E-01 1.11E-02 No IUR 1.1E-05 1.00E+00 X
x 115-07-1 Propylene 2.6E+00 7.80E-02 No IUR 2.5E-05 3.00E+00 CA
x 100-42-5 Styrene 1.7E-01 5.10E-03 No IUR 4.9E-06 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 4.5E-01 1.35E-02 1.3E-09 3.2E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 1.5E+00 4.50E-02 No IUR 8.6E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 6.2E-01 1.86E-02 No IUR 5.9E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 1.5E+01 4.50E-01 No IUR 8.6E-05 5.00E+00 I
x 79-01-6 Trichloroethylene 2.8E-02 8.40E-04 1.8E-09 4.0E-04 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.5E+00 4.50E-02 No IUR 6.2E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 7.9E-01 2.37E-02 No IUR 3.2E-03 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 3.8E-01 1.14E-02 No IUR 1.1E-04 1.00E-01 S
x 1330-20-7 Xylenes 6.9E+00 2.07E-01 No IUR 2.0E-03 1.00E-01 I

TOTAL: 6.7E-07 1.4E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 20 SUNSET DRIVE (SSG2)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 2.60E+01 7.80E-01 No IUR 2.4E-05 3.10E+01 A
x 75-05-8 Acetonitrile 1.00E+00 3.00E-02 No IUR 4.8E-04 6.00E-02 I
x 71-43-2 Benzene 3.00E-01 9.00E-03 2.5E-08 2.9E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 8.5E-01 2.55E-02 No IUR 4.9E-03 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 3.1E+00 9.30E-02 No IUR 1.3E-04 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 1.8E-01 5.40E-03 1.2E-08 5.2E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 5.4E-01 1.62E-02 1.3E-07 1.6E-04 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 5.0E-01 1.50E-02 No IUR 1.6E-04 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.0E+00 6.00E-02 No IUR 5.8E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- 8.9E-02 2.67E-03 1.5E-09 No RfC 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 4.5E-01 1.35E-02 1.3E-07 1.8E-03 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- 4.4E-01 1.32E-02 No IUR 6.3E-05 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 5.4E-01 1.62E-02 2.9E-08 5.2E-04 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 1.4E-01 4.20E-03 3.7E-09 4.0E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 1.9E-01 5.70E-03 No IUR 7.8E-06 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 1.5E+00 4.50E-02 No IUR 2.2E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 1.6E+00 4.80E-02 No IUR 9.2E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene 7.7E-01 2.31E-02 No IUR 2.2E-05 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 2.2E+00 6.60E-02 6.1E-09 1.6E-03 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 2.0E+00 6.00E-02 No IUR 1.2E-05 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 8.4E-01 2.52E-02 No IUR 8.1E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 2.3E+00 6.90E-02 No IUR 1.3E-05 5.00E+00 I
x 79-01-6 Trichloroethylene 1.3E+00 3.90E-02 8.2E-08 1.9E-02 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 2.0E+00 6.00E-02 No IUR 8.2E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride 7.2E-02 2.16E-03 9.4E-09 2.1E-05 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.5E-01 4.50E-03 No IUR 4.3E-05 1.00E-01 S
x 1330-20-7 Xylenes 3.2E-01 9.60E-03 No IUR 9.2E-05 1.00E-01 I

TOTAL: 4.3E-07 3.0E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 20 STONEWALL CIRCLE (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 3.60E+01 1.08E+00 No IUR 3.3E-05 3.10E+01 A
x 71-43-2 Benzene 2.10E+00 6.30E-02 1.8E-07 2.0E-03 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 1.1E+00 3.30E-02 No IUR 6.3E-03 5.00E-03 I
x 75-15-0 Carbon Disulfide -- -- -- 7.00E-01 I
x 56-23-5 Carbon Tetrachloride -- -- -- 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform -- -- -- 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 1.0E+00 3.00E-02 No IUR 3.2E-04 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 1.7E+00 5.10E-02 No IUR 4.9E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 1.4E-01 4.20E-03 3.9E-08 5.8E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 100-41-4 Ethylbenzene 2.8E-01 8.40E-03 7.5E-09 8.1E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 6.7E-01 2.01E-02 No IUR 2.8E-05 7.00E-01 I
x 67-63-0 Isopropanol -- -- -- 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 3.8E+00 1.14E-01 No IUR 2.2E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 127-18-4 Tetrachloroethylene -- -- -- 2.60E-07 I 4.00E-02 I
x 108-88-3 Toluene 1.6E+00 4.80E-02 No IUR 9.2E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- -- -- -- 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- -- -- -- 5.00E+00 I
x 79-01-6 Trichloroethylene 5.1E-01 1.53E-02 3.2E-08 7.3E-03 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 2.4E+00 7.20E-02 No IUR 9.9E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride 4.6E-02 1.38E-03 6.0E-09 1.3E-05 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 3.2E-01 9.60E-03 No IUR 9.2E-05 1.00E-01 S
x 1330-20-7 Xylenes 9.0E-01 2.70E-02 No IUR 2.6E-04 1.00E-01 I

2.6E-07 1.8E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 20 STONEWALL CIRCLE (SSG2)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 2.30E+01 6.90E-01 No IUR 2.1E-05 3.10E+01 A
x 71-43-2 Benzene -- -- -- 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 8.2E-01 2.46E-02 No IUR 4.7E-03 5.00E-03 I
x 75-15-0 Carbon Disulfide -- -- -- 7.00E-01 I
x 56-23-5 Carbon Tetrachloride -- -- -- 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 9.3E-01 2.79E-02 2.3E-07 2.7E-04 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane -- -- -- 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.0E+00 6.00E-02 No IUR 5.8E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- -- -- -- 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 100-41-4 Ethylbenzene 2.0E-01 6.00E-03 5.3E-09 5.8E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- -- -- -- 7.00E-01 I
x 67-63-0 Isopropanol -- -- -- 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 2.2E+00 6.60E-02 No IUR 1.3E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 127-18-4 Tetrachloroethylene 2.5E-01 7.50E-03 6.9E-10 1.8E-04 2.60E-07 I 4.00E-02 I
x 108-88-3 Toluene 1.0E+00 3.00E-02 No IUR 5.8E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- -- -- -- 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- -- -- -- 5.00E+00 I
x 79-01-6 Trichloroethylene 8.6E-01 2.58E-02 5.4E-08 1.2E-02 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.5E+00 4.50E-02 No IUR 6.2E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.8E-01 5.40E-03 No IUR 5.2E-05 1.00E-01 S
x 1330-20-7 Xylenes 5.2E-01 1.56E-02 No IUR 1.5E-04 1.00E-01 I

2.9E-07 1.8E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 30 STONEWALL CIRCLE (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 2.30E+01 6.90E-01 No IUR 2.1E-05 3.10E+01 A
x 71-43-2 Benzene 2.00E+00 6.00E-02 1.7E-07 1.9E-03 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 7.0E-01 2.10E-02 No IUR 4.0E-03 5.00E-03 I
x 75-15-0 Carbon Disulfide 8.1E-01 2.43E-02 No IUR 3.3E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.0E-01 9.00E-03 1.9E-08 8.6E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 1.6E-01 4.80E-03 3.9E-08 4.7E-05 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 2.0E-01 6.00E-03 No IUR 6.4E-05 9.00E-02 I
x 98-82-8 Cumene 1.6E-01 4.80E-03 No IUR 1.2E-05 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.0E+00 6.00E-02 No IUR 5.8E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 4.0E-02 1.20E-03 1.1E-08 1.6E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 100-41-4 Ethylbenzene 1.8E-01 5.40E-03 4.8E-09 5.2E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 3.1E-01 9.30E-03 No IUR 1.3E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- 4.9E-01 1.47E-02 No IUR 4.7E-04 3.00E-02 I
x 67-63-0 Isopropanol 1.7E+00 5.10E-02 No IUR 2.4E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 3.5E+00 1.05E-01 No IUR 2.0E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 2.2E-01 6.60E-03 No IUR 2.1E-06 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 100-42-5 Styrene 1.0E-01 3.00E-03 No IUR 2.9E-06 1.00E+00 I
x 127-18-4 Tetrachloroethylene 1.6E-01 4.80E-03 4.4E-10 1.2E-04 2.60E-07 I 4.00E-02 I
x 108-88-3 Toluene 1.3E+00 3.90E-02 No IUR 7.5E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 4.1E-01 1.23E-02 No IUR 3.9E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 3.8E-02 1.14E-03 No IUR 2.2E-07 5.00E+00 I
x 79-01-6 Trichloroethylene 7.0E-02 2.10E-03 4.4E-09 1.0E-03 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.0E+00 3.00E-02 No IUR 4.1E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.7E-01 5.10E-03 No IUR 4.9E-05 1.00E-01 S
x 1330-20-7 Xylenes 4.0E-01 1.20E-02 No IUR 1.2E-04 1.00E-01 I

2.5E-07 9.0E-03

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 40 STONEWALL CIRCLE (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1
x

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 3.60E+01 1.08E+00 No IUR 3.3E-05 3.10E+01 A
x 71-43-2 Benzene 2.40E+00 7.20E-02 2.0E-07 2.3E-03 7.80E-06 I 3.00E-02 I
x 75-27-4 Bromodichloromethane 3.00E-01 9.00E-03 1.2E-07 No RfC 3.70E-05 CA
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 75-15-0 Carbon Disulfide 3.0E+00 9.00E-02 No IUR 1.2E-04 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.0E-01 9.00E-03 1.9E-08 8.6E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 3.0E+01 9.00E-01 7.4E-06 8.8E-03 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 5.0E-01 1.50E-02 No IUR 1.6E-04 9.00E-02 I
x 98-82-8 Cumene 1.1E+01 3.30E-01 No IUR 7.9E-04 4.00E-01 I
x 110-82-7 Cyclohexane 3.0E-01 9.00E-03 No IUR 1.4E-06 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.5E+00 7.50E-02 No IUR 7.2E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 7.3E-02 2.19E-03 2.0E-08 3.0E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 1.5E+00 4.50E-02 8.0E-08 1.4E-03 5.00E-06 I 3.00E-02 I
x 100-41-4 Ethylbenzene 3.3E-01 9.90E-03 8.8E-09 9.5E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 9.2E-01 2.76E-02 No IUR 3.8E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- 4.5E-01 1.35E-02 No IUR 4.3E-04 3.00E-02 I
x 67-63-0 Isopropanol 1.6E+00 4.80E-02 No IUR 2.3E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 3.2E+00 9.60E-02 No IUR 1.8E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 3.4E-01 1.02E-02 No IUR 3.3E-06 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 103-65-1 Propyl benzene 1.8E-01 5.40E-03 No IUR 5.2E-06 1.00E+00 X
x 100-42-5 Styrene 7.2E-01 2.16E-02 No IUR 2.1E-05 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- 1.1E-01 3.30E-03 6.8E-08 No RfC 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 1.9E-01 5.70E-03 5.3E-10 1.4E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran 9.4E-01 2.82E-02 No IUR 1.4E-05 2.00E+00 I
x 108-88-3 Toluene 1.7E+00 5.10E-02 No IUR 9.8E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 7.0E-01 2.10E-02 No IUR 6.7E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 4.0E-02 1.20E-03 No IUR 2.3E-07 5.00E+00 I
x 79-01-6 Trichloroethylene -- -- -- see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 6.7E-01 2.01E-02 No IUR 2.8E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 5.9E-01 1.77E-02 No IUR 2.4E-03 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride 1.5E-02 4.50E-04 2.0E-09 4.3E-06 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 4.8E-01 1.44E-02 No IUR 1.4E-04 1.00E-01 S
x 1330-20-7 Xylenes 1.1E+00 3.30E-02 No IUR 3.2E-04 1.00E-01 I

7.9E-06 1.9E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 40 STONEWALL CIRCLE (SSG2)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1
x

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 5.90E+01 1.77E+00 No IUR 5.5E-05 3.10E+01 A
x 71-43-2 Benzene 3.80E+00 1.14E-01 3.2E-07 3.6E-03 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 75-15-0 Carbon Disulfide 3.4E-01 1.02E-02 No IUR 1.4E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 5.2E-01 1.56E-02 3.3E-08 1.5E-04 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 2.8E+00 8.40E-02 6.9E-07 8.2E-04 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 3.7E-01 1.11E-02 No IUR 1.2E-04 9.00E-02 I
x 98-82-8 Cumene 1.4E-01 4.20E-03 No IUR 1.0E-05 4.00E-01 I
x 110-82-7 Cyclohexane 1.5E-01 4.50E-03 No IUR 7.2E-07 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.4E+00 7.20E-02 No IUR 6.9E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 5.3E-02 1.59E-03 1.5E-08 2.2E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 100-41-4 Ethylbenzene 9.1E-02 2.73E-03 2.4E-09 2.6E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 4.6E-01 1.38E-02 No IUR 1.9E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- 4.9E-01 1.47E-02 No IUR 4.7E-04 3.00E-02 I
x 67-63-0 Isopropanol 1.2E+00 3.60E-02 No IUR 1.7E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 3.8E+00 1.14E-01 No IUR 2.2E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 127-18-4 Tetrachloroethylene 1.1E-01 3.30E-03 3.1E-10 7.9E-05 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran 4.1E-01 1.23E-02 No IUR 5.9E-06 2.00E+00 I
x 108-88-3 Toluene 4.5E-01 1.35E-02 No IUR 2.6E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 6.5E-01 1.95E-02 No IUR 6.2E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 4.3E-02 1.29E-03 No IUR 2.5E-07 5.00E+00 I
x 79-01-6 Trichloroethylene -- -- -- see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.5E+00 4.50E-02 No IUR 6.2E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 2.2E-01 6.60E-03 No IUR 9.0E-04 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.3E-01 3.90E-03 No IUR 3.7E-05 1.00E-01 S
x 1330-20-7 Xylenes 3.0E-01 9.00E-03 No IUR 8.6E-05 1.00E-01 I

1.1E-06 7.6E-03

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 130 CHURCH ROAD (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 3.30E+00 9.90E-02 No IUR 3.1E-06 3.10E+01 A
x 71-43-2 Benzene 8.60E-02 2.58E-03 7.2E-09 8.2E-05 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 75-15-0 Carbon Disulfide 7.8E-01 2.34E-02 No IUR 3.2E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 2.1E-01 6.30E-03 1.3E-08 6.0E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 6.3E-01 1.89E-02 1.5E-07 1.8E-04 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 1.9E-01 5.70E-03 No IUR 6.1E-05 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 4.8E+00 1.44E-01 No IUR 1.4E-03 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 4.0E-02 1.20E-03 1.1E-08 1.6E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- 8.0E-02 2.40E-03 No IUR 1.2E-05 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 100-41-4 Ethylbenzene 2.0E-01 6.00E-03 5.3E-09 5.8E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- -- -- -- 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol -- -- -- 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 3.5E-01 1.05E-02 No IUR 2.0E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 127-18-4 Tetrachloroethylene -- -- -- 2.60E-07 I 4.00E-02 I
x 108-88-3 Toluene 7.9E-01 2.37E-02 No IUR 4.5E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 5.3E+01 1.59E+00 No IUR 5.1E-05 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 2.4E-01 7.20E-03 No IUR 1.4E-06 5.00E+00 I
x 79-01-6 Trichloroethylene -- -- -- see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.5E+00 4.50E-02 No IUR 6.2E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.8E-01 5.40E-03 No IUR 5.2E-05 1.00E-01 S
x 1330-20-7 Xylenes 3.3E-01 9.90E-03 No IUR 9.5E-05 1.00E-01 I

TOTAL: 1.9E-07 2.3E-03

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 130 CHURCH ROAD (SSG2)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1
x

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 5.70E+00 1.71E-01 No IUR 5.3E-06 3.10E+01 A
x 71-43-2 Benzene 3.00E-01 9.00E-03 2.5E-08 2.9E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 6.2E-01 1.86E-02 No IUR 3.6E-03 5.00E-03 I
x 75-15-0 Carbon Disulfide 6.0E+00 1.80E-01 No IUR 2.5E-04 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.0E-01 9.00E-03 1.9E-08 8.6E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 2.7E-01 8.10E-03 6.6E-08 7.9E-05 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 4.5E-01 1.35E-02 No IUR 1.4E-04 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 7.9E+00 2.37E-01 No IUR 2.3E-03 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 4.0E-02 1.20E-03 1.1E-08 1.6E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- 1.0E-01 3.00E-03 No IUR 1.4E-05 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 100-41-4 Ethylbenzene 1.0E-01 3.00E-03 2.7E-09 2.9E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- -- -- -- 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 3.9E-01 1.17E-02 No IUR 5.6E-05 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 6.2E-01 1.86E-02 No IUR 3.6E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 127-18-4 Tetrachloroethylene -- -- -- 2.60E-07 I 4.00E-02 I
x 108-88-3 Toluene 7.2E-01 2.16E-02 No IUR 4.1E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 7.7E+01 2.31E+00 No IUR 7.4E-05 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 3.6E-01 1.08E-02 No IUR 2.1E-06 5.00E+00 I
x 79-01-6 Trichloroethylene 1.8E-02 5.40E-04 1.1E-09 2.6E-04 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.6E+00 4.80E-02 No IUR 6.6E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 8.3E-02 2.49E-03 No IUR 2.4E-05 1.00E-01 S
x 1330-20-7 Xylenes 2.0E-01 6.00E-03 No IUR 5.8E-05 1.00E-01 I

TOTAL: 1.3E-07 7.4E-03

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 146 CHURCH STREET (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1
x

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone -- -- -- 3.10E+01 A
x 71-43-2 Benzene 1.40E+00 4.20E-02 1.2E-07 1.3E-03 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 75-15-0 Carbon Disulfide 2.3E+00 6.90E-02 No IUR 9.5E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.6E-01 1.08E-02 2.3E-08 1.0E-04 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 2.3E-01 6.90E-03 5.7E-08 6.8E-05 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 1.9E-01 5.70E-03 No IUR 6.1E-05 9.00E-02 I
x 98-82-8 Cumene 1.1E+00 3.30E-02 No IUR 7.9E-05 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- 3.5E-01 1.05E-02 4.1E-08 1.3E-05 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.1E+00 6.30E-02 No IUR 6.0E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 8.0E-02 2.40E-03 2.2E-08 3.3E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 1.1E+00 3.30E-02 5.9E-08 1.1E-03 5.00E-06 I 3.00E-02 I
x 100-41-4 Ethylbenzene 5.2E-02 1.56E-03 1.4E-09 1.5E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 1.4E-01 4.20E-03 No IUR 5.8E-06 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 3.9E-01 1.17E-02 No IUR 5.6E-05 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 6.2E-01 1.86E-02 No IUR 3.6E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 75-09-2 Methylene Chloride 1.7E+00 5.10E-02 5.0E-10 8.2E-05 1.00E-08 I 6.00E-01 I Mut
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 100-42-5 Styrene 1.7E-01 5.10E-03 No IUR 4.9E-06 1.00E+00 I
x 127-18-4 Tetrachloroethylene -- -- -- 2.60E-07 I 4.00E-02 I
x 108-88-3 Toluene -- -- -- 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 5.3E-01 1.59E-02 No IUR 5.1E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 2.0E-01 6.00E-03 No IUR 1.2E-06 5.00E+00 I
x 79-01-6 Trichloroethylene 1.9E-01 5.70E-03 1.2E-08 2.7E-03 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.2E+00 3.60E-02 No IUR 4.9E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 4.0E-02 1.20E-03 No IUR 1.2E-05 1.00E-01 S
x 1330-20-7 Xylenes 9.0E-02 2.70E-03 No IUR 2.6E-05 1.00E-01 I

TOTAL: 3.3E-07 6.7E-03

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 146 CHURCH ROAD (SSG2)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 3.10E+01 9.30E-01 No IUR 2.9E-05 3.10E+01 A
x 71-43-2 Benzene 1.10E+00 3.30E-02 9.2E-08 1.1E-03 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- 8.4E-02 2.52E-03 2.7E-08 1.2E-03 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 4.0E+01 1.20E+00 No IUR 1.6E-03 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 2.8E-01 8.40E-03 1.8E-08 8.1E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 1.0E+00 3.00E-02 2.5E-07 2.9E-04 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 3.3E+00 9.90E-02 No IUR 1.1E-03 9.00E-02 I
x 98-82-8 Cumene 2.7E-01 8.10E-03 No IUR 1.9E-05 4.00E-01 I
x 110-82-7 Cyclohexane 1.9E-01 5.70E-03 No IUR 9.1E-07 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- 8.4E-01 2.52E-02 9.9E-08 3.0E-05 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.4E+00 7.20E-02 No IUR 6.9E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- 2.3E-02 6.90E-04 3.9E-10 No RfC 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 5.7E-01 1.71E-02 1.6E-07 2.3E-03 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 1.9E+00 5.70E-02 1.0E-07 1.8E-03 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) 5.8E-01 1.74E-02 No IUR 1.7E-06 1.00E+01 I
x 100-41-4 Ethylbenzene 3.8E-01 1.14E-02 1.0E-08 1.1E-05 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 1.0E+00 3.00E-02 No IUR 4.1E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- 4.5E-01 1.35E-02 No IUR 4.3E-04 3.00E-02 I
x 67-63-0 Isopropanol 1.5E+00 4.50E-02 No IUR 2.2E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 4.4E+00 1.32E-01 No IUR 2.5E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 3.0E-01 9.00E-03 No IUR 2.9E-06 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 111-84-2 Nonane, n- 4.4E+00 1.32E-01 No IUR 6.3E-03 2.00E-02 P
x 103-65-1 Propyl benzene 2.0E-01 6.00E-03 No IUR 5.8E-06 1.00E+00 X
x 100-42-5 Styrene 8.9E+00 2.67E-01 No IUR 2.6E-04 1.00E+00 I
x 127-18-4 Tetrachloroethylene 3.1E-01 9.30E-03 8.6E-10 2.2E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran 2.5E+00 7.50E-02 No IUR 3.6E-05 2.00E+00 I
x 108-88-3 Toluene 2.0E+00 6.00E-02 No IUR 1.2E-05 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 5.1E-01 1.53E-02 No IUR 4.9E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 1.4E-01 4.20E-03 No IUR 8.1E-07 5.00E+00 I
x 79-01-6 Trichloroethylene 1.8E-01 5.40E-03 1.1E-08 2.6E-03 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.6E+00 4.80E-02 No IUR 6.6E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 5.9E-01 1.77E-02 No IUR 2.4E-03 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride 4.1E-02 1.23E-03 5.3E-09 1.2E-05 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 4.0E-01 1.20E-02 No IUR 1.2E-04 1.00E-01 S
x 1330-20-7 Xylenes 6.9E-01 2.07E-02 No IUR 2.0E-04 1.00E-01 I

TOTAL: 7.7E-07 2.3E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 170 CHURCH ROAD (IA1)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 4.80E+01 No IUR 1.5E-03 3.10E+01 A
x 75-05-8 Acetonitrile -- -- 6.00E-02 I
x 71-43-2 Benzene 2.30E+01 6.4E-05 7.4E-01 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 7.40E-01 No IUR 1.4E-01 5.00E-03 I
x 106-99-0 Butadiene, 1,3- 2.40E-01 2.6E-06 1.2E-01 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide -- -- 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.00E-01 6.4E-07 2.9E-03 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform -- -- 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 1.00E+00 No IUR 1.1E-02 9.00E-02 I
x 98-82-8 Cumene 1.50E+00 No IUR 3.6E-03 4.00E-01 I
x 110-82-7 Cyclohexane 1.20E+01 No IUR 1.9E-03 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- 4.10E-01 1.6E-06 4.9E-04 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.00E+00 No IUR 1.9E-02 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- -- -- 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 1.50E+01 2.7E-05 4.8E-01 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 1.80E+01 1.6E-05 1.7E-02 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 5.30E+01 No IUR 7.3E-02 7.00E-01 I
x 591-78-6 Hexanone, 2- 4.00E-01 No IUR 1.3E-02 3.00E-02 I
x 67-63-0 Isopropanol 5.70E+00 No IUR 2.7E-02 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 7.70E+00 No IUR 1.5E-03 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 1.70E+00 No IUR 5.4E-04 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) 8.70E-01 8.1E-08 2.8E-04 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene 4.40E+00 5.3E-05 1.4E+00 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene 4.50E+00 No IUR 4.3E-03 1.00E+00 X
x 115-07-1 Propylene -- -- 3.00E+00 CA
x 100-42-5 Styrene 3.20E+00 No IUR 3.1E-03 1.00E+00 I
x 127-18-4 Tetrachloroethylene 1.80E-01 1.7E-08 4.3E-03 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran 9.40E+00 No IUR 4.5E-03 2.00E+00 I
x 108-88-3 Toluene 9.80E+01 No IUR 1.9E-02 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 4.00E-01 No IUR 1.3E-05 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 1.30E+00 No IUR 2.5E-04 5.00E+00 I
x 79-01-6 Trichloroethylene 9.10E-02 1.9E-07 4.4E-02 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 2.50E+00 No IUR 3.4E-03 7.00E-01 H
x 526-73-8 Trimethylbenzene, 1,2,3- 6.90E+00 No IUR 1.3E+00 5.00E-03 P
x 95-63-6 Trimethylbenzene, 1,2,4- 2.60E+01 No IUR 3.6E+00 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 2.30E+01 No IUR 2.2E-01 1.00E-01 S
x 1330-20-7 Xylenes 6.50E+01 No IUR 6.2E-01 1.00E-01 I

TOTAL: 1.7E-04 8.9E+00
Notes:

(1) Inhalation Pathway Exposure Parameters (RME): Units

Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_IA 70 ATc_C_IA 70 ATc_IA 70
Averaging time for non-carcinogens (yrs) ATnc_R_IA 26 ATnc_C_IA 25 ATnc_IA 26

Exposure duration (yrs) ED_R_IA 26 ED_C_IA 25 ED_IA 26
Exposure frequency (days/yr) EF_R_IA 350 EF_C_IA 250 EF_IA 350
Exposure time (hr/day) ET_R_IA 24 ET_C_IA 8 ET_IA 24

Residential Commercial Selected (based on
scenario)

IUR
Source*

RFC
Source*

Mutagenic
Indicator

CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)
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x OSWER VAPOR INTRUSION ASSESSMENT - 170 CHURCH ROAD (IA1)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i

IUR
Source*

RFC
Source*

Mutagenic
Indicator

CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)

(2) Generic Attenuation Factors:

Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater ( - ) AFgw_R_IA 0.001 AFgw_C_IA 0.001 AFgw_IA 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_IA 0.03 AFss_C_IA 0.03 AFss_IA 0.03

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals

Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_IA 1.00E-06 mIURTCE_C_IA 0.00E+00 mIURTCE_IA 1.00E-06

IURTCE_R_IA 3.10E-06 IURTCE_C_IA 4.10E-06 IURTCE_IA 3.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4
6 - 16 years 10

16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I = IRIS: EPA Integrated Risk Information System (IRIS). Available online at: http://www.epa.gov/iris/subst/index.html

P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5
X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

3
1

72

Residential Commercial

Residential Commercial Selected (based on
scenario)

Selected (based on
scenario)

Note: This section applies to trichloroethylene

and other mutagenic chemicals, but not to vinyl

chloride.

Age Cohort Exposure
Duration

Age-dependent adjustment
factor

10
3
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x OSWER VAPOR INTRUSION ASSESSMENT - 170 CHURCH STREET (IA2)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 2.30E+01 No IUR 7.1E-04 3.10E+01 A
x 75-05-8 Acetonitrile 1.60E+00 No IUR 2.6E-02 6.00E-02 I
x 71-43-2 Benzene 1.00E+00 2.8E-06 3.2E-02 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- 8.40E-02 9.0E-07 4.0E-02 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 1.20E+01 No IUR 1.6E-02 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.30E-01 7.1E-07 3.2E-03 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 4.20E-01 3.4E-06 4.1E-03 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 9.90E-01 No IUR 1.1E-02 9.00E-02 I
x 98-82-8 Cumene -- -- 4.00E-01 I
x 110-82-7 Cyclohexane 2.10E-01 No IUR 3.4E-05 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.10E+00 No IUR 2.0E-02 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 5.30E-01 4.9E-06 7.3E-02 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 2.00E+00 3.6E-06 6.4E-02 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 4.00E-01 3.6E-07 3.8E-04 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 1.20E+00 No IUR 1.6E-03 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 2.30E+00 No IUR 1.1E-02 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 2.00E+00 No IUR 3.8E-04 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 1.70E-01 No IUR 5.4E-05 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) 2.10E-02 1.9E-09 6.7E-06 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride 9.70E-01 9.6E-09 1.6E-03 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- 3.00E+00 CA
x 100-42-5 Styrene -- -- 1.00E+00 I
x 127-18-4 Tetrachloroethylene -- -- 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- 2.00E+00 I
x 108-88-3 Toluene 3.20E+00 No IUR 6.1E-04 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 3.80E-01 No IUR 1.2E-05 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 5.00E-02 No IUR 9.6E-06 5.00E+00 I
x 79-01-6 Trichloroethylene 3.10E-02 6.5E-08 1.5E-02 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.10E+00 No IUR 1.5E-03 7.00E-01 H
x 526-73-8 Trimethylbenzene, 1,2,3- -- -- 5.00E-03 P
x 95-63-6 Trimethylbenzene, 1,2,4- 5.40E-01 No IUR 7.4E-02 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 4.00E-01 No IUR 3.8E-03 1.00E-01 S
x 1330-20-7 Xylenes 1.20E+00 No IUR 1.2E-02 1.00E-01 I

TOTAL: 3.3E-05 8.2E-01

(1) Inhalation Pathway Exposure Parameters (RME): Units

Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_IA 70 ATc_C_IA 70 ATc_IA 70
Averaging time for non-carcinogens (yrs) ATnc_R_IA 26 ATnc_C_IA 25 ATnc_IA 26

Exposure duration (yrs) ED_R_IA 26 ED_C_IA 25 ED_IA 26
Exposure frequency (days/yr) EF_R_IA 350 EF_C_IA 250 EF_IA 350
Exposure time (hr/day) ET_R_IA 24 ET_C_IA 8 ET_IA 24

(2) Generic Attenuation Factors:

Source Medium of Vapors Symbol Value Symbol Value Symbol Value

CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)

Residential Commercial Selected (based on
scenario)

IUR
Source*

RFC
Source*

Mutagenic
Indicator

Residential Commercial Selected (based on
scenario)

VISL Calculator Version 3.3.1, May 2014 RSLs - Indoor Air Risk Worksheet Page 1 of 2



x OSWER VAPOR INTRUSION ASSESSMENT - 170 CHURCH STREET (IA2)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i
CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)

IUR
Source*

RFC
Source*

Mutagenic
Indicator

Groundwater ( - ) AFgw_R_IA 0.001 AFgw_C_IA 0.001 AFgw_IA 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_IA 0.03 AFss_C_IA 0.03 AFss_IA 0.03

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals

Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_IA 1.00E-06 mIURTCE_C_IA 0.00E+00 mIURTCE_IA 1.00E-06

IURTCE_R_IA 3.10E-06 IURTCE_C_IA 4.10E-06 IURTCE_IA 3.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4
6 - 16 years 10

16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I = IRIS: EPA Integrated Risk Information System (IRIS). Available online at: http://www.epa.gov/iris/subst/index.html

P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5
X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

Selected (based on
scenario)

Note: This section applies to trichloroethylene

and other mutagenic chemicals, but not to vinyl

chloride.

Age Cohort Exposure
Duration

Age-dependent adjustment
factor

10
3
3
1

72

Residential Commercial

VISL Calculator Version 3.3.1, May 2014 RSLs - Indoor Air Risk Worksheet Page 2 of 2



x OSWER VAPOR INTRUSION ASSESSMENT - 170 CHURCH STREET (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 1.90E+01 5.70E-01 No IUR 1.8E-05 3.10E+01 A
x 75-05-8 Acetonitrile 3.50E+00 1.05E-01 No IUR 1.7E-03 6.00E-02 I
x 71-43-2 Benzene 4.20E+00 1.26E-01 3.5E-07 4.0E-03 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 75-15-0 Carbon Disulfide 3.4E+00 1.02E-01 No IUR 1.4E-04 7.00E-01 I
x 56-23-5 Carbon Tetrachloride -- -- -- 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 1.9E-01 5.70E-03 4.7E-08 5.6E-05 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 5.4E-01 1.62E-02 No IUR 1.7E-04 9.00E-02 I
x 98-82-8 Cumene 1.1E+00 3.30E-02 No IUR 7.9E-05 4.00E-01 I
x 110-82-7 Cyclohexane 1.1E+00 3.30E-02 No IUR 5.3E-06 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 4.8E+00 1.44E-01 No IUR 1.4E-03 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 6.1E-02 1.83E-03 1.7E-08 2.5E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 1.2E+00 3.60E-02 6.4E-08 1.2E-03 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) 1.5E-01 4.50E-03 No IUR 4.3E-07 1.00E+01 I
x 100-41-4 Ethylbenzene 9.6E-01 2.88E-02 2.6E-08 2.8E-05 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 3.9E+00 1.17E-01 No IUR 1.6E-04 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 7.9E-01 2.37E-02 No IUR 1.1E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 2.0E+00 6.00E-02 No IUR 1.2E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 2.3E-01 6.90E-03 No IUR 2.2E-06 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) 4.3E-02 1.29E-03 1.2E-10 4.1E-07 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene 2.4E-01 7.20E-03 No IUR 6.9E-06 1.00E+00 X
x 115-07-1 Propylene 2.1E+00 6.30E-02 No IUR 2.0E-05 3.00E+00 CA
x 100-42-5 Styrene 2.3E-01 6.90E-03 No IUR 6.6E-06 1.00E+00 I
x 127-18-4 Tetrachloroethylene 7.0E-01 2.10E-02 1.9E-09 5.0E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran 8.3E-01 2.49E-02 No IUR 1.2E-05 2.00E+00 I
x 108-88-3 Toluene 6.8E+00 2.04E-01 No IUR 3.9E-05 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 7.2E-01 2.16E-02 No IUR 6.9E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 1.6E+01 4.80E-01 No IUR 9.2E-05 5.00E+00 I
x 79-01-6 Trichloroethylene 5.0E-02 1.50E-03 3.1E-09 7.2E-04 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 7.3E+00 2.19E-01 No IUR 3.0E-04 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 1.0E+00 3.00E-02 No IUR 4.1E-03 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.0E+00 3.00E-02 No IUR 2.9E-04 1.00E-01 S
x 1330-20-7 Xylenes 3.0E+00 9.00E-02 No IUR 8.6E-04 1.00E-01 I

TOTAL: 5.1E-07 1.6E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 171 CHURCH ROAD (IA1)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 2.90E+01 No IUR 9.0E-04 3.10E+01 A
x 75-05-8 Acetonitrile -- -- 6.00E-02 I
x 71-43-2 Benzene 2.00E+00 5.6E-06 6.4E-02 7.80E-06 I 3.00E-02 I
x 75-27-4 Bromodichloromethane 1.20E-01 1.6E-06 No RfC 3.70E-05 CA
x 74-83-9 Bromomethane 7.40E-01 No IUR 1.4E-01 5.00E-03 I
x 75-15-0 Carbon Disulfide 1.60E+00 No IUR 2.2E-03 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.60E-01 7.7E-07 3.5E-03 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 1.40E+00 1.1E-05 1.4E-02 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 7.40E-01 No IUR 7.9E-03 9.00E-02 I
x 98-82-8 Cumene 3.10E-01 No IUR 7.4E-04 4.00E-01 I
x 110-82-7 Cyclohexane 5.90E-01 No IUR 9.4E-05 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 3.20E+00 No IUR 3.1E-02 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 7.70E-02 7.1E-07 1.1E-02 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 3.30E+00 2.9E-06 3.2E-03 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 2.30E+00 No IUR 3.2E-03 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 5.40E+00 No IUR 2.6E-02 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 3.00E+00 No IUR 5.8E-04 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 5.30E-01 No IUR 1.7E-04 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene 3.60E+00 4.4E-05 1.2E+00 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene 1.00E+00 No IUR 9.6E-04 1.00E+00 X
x 115-07-1 Propylene -- -- 3.00E+00 CA
x 100-42-5 Styrene 5.10E-01 No IUR 4.9E-04 1.00E+00 I
x 127-18-4 Tetrachloroethylene 8.10E-01 7.5E-08 1.9E-02 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- 2.00E+00 I
x 108-88-3 Toluene 2.00E+01 No IUR 3.8E-03 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 3.40E-01 No IUR 1.1E-05 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 3.90E-01 No IUR 7.5E-05 5.00E+00 I
x 79-01-6 Trichloroethylene 5.90E-02 1.2E-07 2.8E-02 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 2.00E+00 No IUR 2.7E-03 7.00E-01 H
x 526-73-8 Trimethylbenzene, 1,2,3- -- -- 5.00E-03 P
x 95-63-6 Trimethylbenzene, 1,2,4- 7.40E+00 No IUR 1.0E+00 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 4.80E+00 No IUR 4.6E-02 1.00E-01 S
x 1330-20-7 Xylenes 1.40E+01 No IUR 1.3E-01 1.00E-01 I

TOTAL: 6.7E-05 2.7E+00
Notes:

(1) Inhalation Pathway Exposure Parameters (RME): Units

Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_IA 70 ATc_C_IA 70 ATc_IA 70
Averaging time for non-carcinogens (yrs) ATnc_R_IA 26 ATnc_C_IA 25 ATnc_IA 26

Exposure duration (yrs) ED_R_IA 26 ED_C_IA 25 ED_IA 26
Exposure frequency (days/yr) EF_R_IA 350 EF_C_IA 250 EF_IA 350
Exposure time (hr/day) ET_R_IA 24 ET_C_IA 8 ET_IA 24

CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)

Residential Commercial Selected (based on
scenario)

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Indoor Air Risk Worksheet Page 1 of 2



x OSWER VAPOR INTRUSION ASSESSMENT - 171 CHURCH ROAD (IA1)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i
CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)

IUR
Source*

RFC
Source*

Mutagenic
Indicator

(2) Generic Attenuation Factors:

Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater ( - ) AFgw_R_IA 0.001 AFgw_C_IA 0.001 AFgw_IA 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_IA 0.03 AFss_C_IA 0.03 AFss_IA 0.03

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals

Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_IA 1.00E-06 mIURTCE_C_IA 0.00E+00 mIURTCE_IA 1.00E-06

IURTCE_R_IA 3.10E-06 IURTCE_C_IA 4.10E-06 IURTCE_IA 3.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4
6 - 16 years 10

16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I = IRIS: EPA Integrated Risk Information System (IRIS). Available online at: http://www.epa.gov/iris/subst/index.html

P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5
X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

Residential Commercial Selected (based on
scenario)

Selected (based on
scenario)

Note: This section applies to trichloroethylene

and other mutagenic chemicals, but not to vinyl

chloride.

Age Cohort Exposure
Duration

Age-dependent adjustment
factor

10
3
3
1

72

Residential Commercial

VISL Calculator Version 3.3.1, May 2014 RSLs - Indoor Air Risk Worksheet Page 2 of 2



x OSWER VAPOR INTRUSION ASSESSMENT - 171 CHURCH ROAD (IA2)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1
x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i

75-07-0 Acetaldehyde -- -- 2.20E-06 I 9.00E-03 I
x 67-64-1 Acetone 2.90E+01 No IUR 9.0E-04 3.10E+01 A
x 75-05-8 Acetonitrile -- -- 6.00E-02 I
x 71-43-2 Benzene 2.30E+00 6.4E-06 7.4E-02 7.80E-06 I 3.00E-02 I
x 75-27-4 Bromodichloromethane 1.90E-01 2.5E-06 No RfC 3.70E-05 CA
x 74-83-9 Bromomethane 4.70E-01 No IUR 9.0E-02 5.00E-03 I
x 75-15-0 Carbon Disulfide -- -- 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.50E-01 7.5E-07 3.4E-03 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 1.10E+00 9.0E-06 1.1E-02 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 7.20E-01 No IUR 7.7E-03 9.00E-02 I
x 98-82-8 Cumene 3.80E-01 No IUR 9.1E-04 4.00E-01 I
x 110-82-7 Cyclohexane 8.60E-01 No IUR 1.4E-04 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.70E+00 No IUR 2.6E-02 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 9.30E-02 8.6E-07 1.3E-02 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 4.10E+00 3.7E-06 3.9E-03 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 3.30E+00 No IUR 4.5E-03 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 6.60E+00 No IUR 3.2E-02 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 3.00E+00 No IUR 5.8E-04 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 5.70E-01 No IUR 1.8E-04 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) 1.30E-02 1.2E-09 4.2E-06 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene 3.80E+00 4.6E-05 1.2E+00 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene 1.30E+00 No IUR 1.2E-03 1.00E+00 X
x 115-07-1 Propylene -- -- 3.00E+00 CA
x 100-42-5 Styrene 5.50E-01 No IUR 5.3E-04 1.00E+00 I
x 127-18-4 Tetrachloroethylene 9.50E-01 8.8E-08 2.3E-02 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- 2.00E+00 I
x 108-88-3 Toluene 1.80E+01 No IUR 3.5E-03 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 3.40E-01 No IUR 1.1E-05 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 2.80E-01 No IUR 5.4E-05 5.00E+00 I
x 79-01-6 Trichloroethylene 4.10E-02 8.6E-08 2.0E-02 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.80E+00 No IUR 2.5E-03 7.00E-01 H
x 526-73-8 Trimethylbenzene, 1,2,3- -- -- 5.00E-03 P
x 95-63-6 Trimethylbenzene, 1,2,4- 9.30E+00 No IUR 1.3E+00 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 6.10E+00 No IUR 5.8E-02 1.00E-01 S
x 1330-20-7 Xylenes 2.00E+01 No IUR 1.9E-01 1.00E-01 I

TOTAL: 6.9E-05 3.1E+00
Notes:

(1) Inhalation Pathway Exposure Parameters (RME): Units
Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_IA 70 ATc_C_IA 70 ATc_IA 70
Averaging time for non-carcinogens (yrs) ATnc_R_IA 26 ATnc_C_IA 25 ATnc_IA 26
Exposure duration (yrs) ED_R_IA 26 ED_C_IA 25 ED_IA 26
Exposure frequency (days/yr) EF_R_IA 350 EF_C_IA 250 EF_IA 350
Exposure time (hr/day) ET_R_IA 24 ET_C_IA 8 ET_IA 24

(2) Generic Attenuation Factors:
Source Medium of Vapors Symbol Value Symbol Value Symbol Value

CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)

Residential Commercial Selected (based on

IUR
Source*

RFC
Source*

Mutagenic
Indicator

Residential Commercial Selected (based on
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x OSWER VAPOR INTRUSION ASSESSMENT - 171 CHURCH ROAD (IA2)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1
x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i
CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)

IUR
Source*

RFC
Source*

Mutagenic
Indicator

Groundwater ( - ) AFgw_R_IA 0.001 AFgw_C_IA 0.001 AFgw_IA 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_IA 0.03 AFss_C_IA 0.03 AFss_IA 0.03

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals
Trichloroethylene Symbol Value Symbol Value Symbol Value

mIURTCE_R_IA 1.00E-06 mIURTCE_C_IA 0.00E+00 mIURTCE_IA 1.00E-06
IURTCE_R_IA 3.10E-06 IURTCE_C_IA 4.10E-06 IURTCE_IA 3.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4
6 - 16 years 10

16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I = IRIS: EPA Integrated Risk Information System (IRIS). Available online at: http://www.epa.gov/iris/subst/index.html

P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5
X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

Selected (based on

Note: This section applies to trichloroethylene

and other mutagenic chemicals, but not to vinyl

chloride.

Age Cohort Exposure
Duration

Age-dependent adjustment
factor

10
3
3
1

72

Residential Commercial
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x OSWER VAPOR INTRUSION ASSESSMENT - 171 CHURCH ROAD (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 9.00E+01 2.70E+00 No IUR 8.4E-05 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene -- -- -- 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 9.3E-01 2.79E-02 No IUR 5.4E-03 5.00E-03 I
x 106-99-0 Butadiene, 1,3- 2.1E-01 6.30E-03 6.7E-08 3.0E-03 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 9.0E+00 2.70E-01 No IUR 3.7E-04 7.00E-01 I
x 56-23-5 Carbon Tetrachloride -- -- -- 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 1.0E+00 3.00E-02 2.5E-07 2.9E-04 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane -- -- -- 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane 2.5E-01 7.50E-03 No IUR 1.2E-06 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- 3.0E-01 9.00E-03 3.5E-08 1.1E-05 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.2E+00 6.60E-02 No IUR 6.3E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- 9.7E-02 2.91E-03 1.7E-09 No RfC 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 1.0E-01 3.00E-03 2.8E-08 4.1E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 5.2E-01 1.56E-02 1.4E-08 1.5E-05 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 6.3E-01 1.89E-02 No IUR 2.6E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 2.1E+00 6.30E-02 No IUR 3.0E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 3.8E+00 1.14E-01 No IUR 2.2E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 4.9E-01 1.47E-02 No IUR 4.7E-06 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) 5.0E-02 1.50E-03 1.4E-10 4.8E-07 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene 1.8E-01 5.40E-03 No IUR 5.2E-06 1.00E+00 X
x 115-07-1 Propylene 7.9E+00 2.37E-01 No IUR 7.6E-05 3.00E+00 CA
x 100-42-5 Styrene 1.0E+00 3.00E-02 No IUR 2.9E-05 1.00E+00 I
x 127-18-4 Tetrachloroethylene 1.2E+00 3.60E-02 3.3E-09 8.6E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 3.5E+00 1.05E-01 No IUR 2.0E-05 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 8.0E-01 2.40E-02 No IUR 7.7E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 4.2E+00 1.26E-01 No IUR 2.4E-05 5.00E+00 I
x 79-01-6 Trichloroethylene 1.2E-01 3.60E-03 7.5E-09 1.7E-03 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.2E+00 3.60E-02 No IUR 4.9E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 1.2E+00 3.60E-02 No IUR 4.9E-03 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 6.1E-01 1.83E-02 No IUR 1.8E-04 1.00E-01 S
x 1330-20-7 Xylenes 1.4E+00 4.20E-02 No IUR 4.0E-04 1.00E-01 I

TOTAL: 4.0E-07 1.9E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 171 CHURCH STREET (SSG2)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 5.00E+01 1.50E+00 No IUR 4.6E-05 3.10E+01 A
x 75-05-8 Acetonitrile 1.80E+00 5.40E-02 No IUR 8.6E-04 6.00E-02 I
x 71-43-2 Benzene 3.00E+00 9.00E-02 2.5E-07 2.9E-03 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 5.8E-01 1.74E-02 No IUR 3.3E-03 5.00E-03 I
x 75-15-0 Carbon Disulfide 1.3E+01 3.90E-01 No IUR 5.3E-04 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 1.0E-01 3.00E-03 6.4E-09 2.9E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 2.2E+00 6.60E-02 5.4E-07 6.5E-04 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 5.0E-01 1.50E-02 No IUR 1.6E-04 9.00E-02 I
x 98-82-8 Cumene 3.7E+00 1.11E-01 No IUR 2.7E-04 4.00E-01 I
x 110-82-7 Cyclohexane 6.2E-01 1.86E-02 No IUR 3.0E-06 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- 5.1E-01 1.53E-02 6.0E-08 1.8E-05 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.0E+00 6.00E-02 No IUR 5.8E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 1.7E-01 5.10E-03 4.7E-08 7.0E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 7.0E-01 2.10E-02 3.7E-08 6.7E-04 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 2.1E+00 6.30E-02 5.6E-08 6.0E-05 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 1.9E+00 5.70E-02 No IUR 7.8E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- 7.0E+00 2.10E-01 No IUR 6.7E-03 3.00E-02 I
x 67-63-0 Isopropanol 4.2E+00 1.26E-01 No IUR 6.0E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 1.0E+01 3.00E-01 No IUR 5.8E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 2.2E+00 6.60E-02 No IUR 2.1E-05 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) 2.6E-01 7.80E-03 7.2E-10 2.5E-06 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride 7.0E-01 2.10E-02 2.1E-10 3.4E-05 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene 5.0E+00 1.50E-01 1.8E-06 4.8E-02 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- 6.8E+00 2.04E-01 No IUR 9.8E-03 2.00E-02 P
x 103-65-1 Propyl benzene 6.4E-01 1.92E-02 No IUR 1.8E-05 1.00E+00 X
x 115-07-1 Propylene 2.9E+00 8.70E-02 No IUR 2.8E-05 3.00E+00 CA
x 100-42-5 Styrene 3.9E+00 1.17E-01 No IUR 1.1E-04 1.00E+00 I
x 127-18-4 Tetrachloroethylene 1.1E+00 3.30E-02 3.1E-09 7.9E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran 6.5E-01 1.95E-02 No IUR 9.3E-06 2.00E+00 I
x 108-88-3 Toluene 1.3E+01 3.90E-01 No IUR 7.5E-05 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 6.7E-01 2.01E-02 No IUR 6.4E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 1.0E+00 3.00E-02 No IUR 5.8E-06 5.00E+00 I
x 79-01-6 Trichloroethylene 5.1E-02 1.53E-03 3.2E-09 7.3E-04 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.2E+00 3.60E-02 No IUR 4.9E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 4.1E+00 1.23E-01 No IUR 1.7E-02 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 2.8E+00 8.40E-02 No IUR 8.1E-04 1.00E-01 S
x 1330-20-7 Xylenes 6.9E+00 2.07E-01 No IUR 2.0E-03 1.00E-01 I

TOTAL: 2.8E-06 9.7E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator
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x OSWER VAPOR INTRUSION ASSESSMENT - 174 CHURCH ROAD (IA1)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 3.60E+01 No IUR 1.1E-03 3.10E+01 A
x 75-05-8 Acetonitrile -- -- 6.00E-02 I
x 71-43-2 Benzene 1.40E+00 3.9E-06 4.5E-02 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 4.70E-01 No IUR 9.0E-02 5.00E-03 I
x 106-99-0 Butadiene, 1,3- 3.10E-01 3.3E-06 1.5E-01 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide -- -- 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 2.90E-01 6.2E-07 2.8E-03 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 2.80E-01 2.3E-06 2.7E-03 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 9.10E-01 No IUR 9.7E-03 9.00E-02 I
x 98-82-8 Cumene 2.10E-01 No IUR 5.0E-04 4.00E-01 I
x 110-82-7 Cyclohexane 2.90E-01 No IUR 4.6E-05 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- 3.10E-01 1.2E-06 3.7E-04 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.10E+00 No IUR 2.0E-02 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 1.00E+00 9.3E-06 1.4E-01 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 1.60E+00 1.4E-06 1.5E-03 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 1.00E+00 No IUR 1.4E-03 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 1.40E+01 No IUR 6.7E-02 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 9.00E+00 No IUR 1.7E-03 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 2.50E-01 No IUR 8.0E-05 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene 2.30E+00 2.8E-05 7.4E-01 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene 3.30E-01 No IUR 3.2E-04 1.00E+00 X
x 115-07-1 Propylene -- -- 3.00E+00 CA
x 100-42-5 Styrene 7.20E-01 No IUR 6.9E-04 1.00E+00 I
x 127-18-4 Tetrachloroethylene 5.10E-01 4.7E-08 1.2E-02 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran 1.40E+00 No IUR 6.7E-04 2.00E+00 I
x 108-88-3 Toluene 8.30E+00 No IUR 1.6E-03 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 3.50E-01 No IUR 1.1E-05 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 2.60E-01 No IUR 5.0E-05 5.00E+00 I
x 79-01-6 Trichloroethylene 4.70E-02 9.8E-08 2.3E-02 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.30E+00 No IUR 1.8E-03 7.00E-01 H
x 526-73-8 Trimethylbenzene, 1,2,3- -- -- 5.00E-03 P
x 95-63-6 Trimethylbenzene, 1,2,4- 2.20E+00 No IUR 3.0E-01 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride 1.80E-02 7.8E-08 1.7E-04 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.40E+00 No IUR 1.3E-02 1.00E-01 S
x 1330-20-7 Xylenes 4.00E+00 No IUR 3.8E-02 1.00E-01 I

TOTAL: 5.0E-05 1.7E+00
Notes:

(1) Inhalation Pathway Exposure Parameters (RME): Units

Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_IA 70 ATc_C_IA 70 ATc_IA 70
Averaging time for non-carcinogens (yrs) ATnc_R_IA 26 ATnc_C_IA 25 ATnc_IA 26

Exposure duration (yrs) ED_R_IA 26 ED_C_IA 25 ED_IA 26
Exposure frequency (days/yr) EF_R_IA 350 EF_C_IA 250 EF_IA 350
Exposure time (hr/day) ET_R_IA 24 ET_C_IA 8 ET_IA 24

Residential Commercial Selected (based on
scenario)

IUR
Source*

RFC
Source*

Mutagenic
Indicator

CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)
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x OSWER VAPOR INTRUSION ASSESSMENT - 174 CHURCH ROAD (IA1)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i

IUR
Source*

RFC
Source*

Mutagenic
Indicator

CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)

(2) Generic Attenuation Factors:

Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater ( - ) AFgw_R_IA 0.001 AFgw_C_IA 0.001 AFgw_IA 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_IA 0.03 AFss_C_IA 0.03 AFss_IA 0.03

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals

Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_IA 1.00E-06 mIURTCE_C_IA 0.00E+00 mIURTCE_IA 1.00E-06

IURTCE_R_IA 3.10E-06 IURTCE_C_IA 4.10E-06 IURTCE_IA 3.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4
6 - 16 years 10

16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I = IRIS: EPA Integrated Risk Information System (IRIS). Available online at: http://www.epa.gov/iris/subst/index.html

P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5
X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

3
1

72

Residential Commercial

Residential Commercial Selected (based on
scenario)

Selected (based on
scenario)

Note: This section applies to trichloroethylene

and other mutagenic chemicals, but not to vinyl

chloride.

Age Cohort Exposure
Duration

Age-dependent adjustment
factor

10
3
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x OSWER VAPOR INTRUSION ASSESSMENT 174 CHURCH ROAD (IA2)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 3.80E+01 No IUR 1.2E-03 3.10E+01 A
x 75-05-8 Acetonitrile -- -- 6.00E-02 I
x 71-43-2 Benzene 2.60E+00 7.2E-06 8.3E-02 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 5.00E-01 No IUR 9.6E-02 5.00E-03 I
x 106-99-0 Butadiene, 1,3- 8.00E-01 8.5E-06 3.8E-01 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide -- -- 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.00E-01 6.4E-07 2.9E-03 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 3.70E-01 3.0E-06 3.6E-03 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 1.40E+00 No IUR 1.5E-02 9.00E-02 I
x 98-82-8 Cumene -- -- 4.00E-01 I
x 110-82-7 Cyclohexane 2.10E-01 No IUR 3.4E-05 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 1.90E+00 No IUR 1.8E-02 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 2.10E+00 1.9E-05 2.9E-01 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 1.00E+00 1.8E-06 3.2E-02 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 5.60E-01 5.0E-07 5.4E-04 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 3.90E-01 No IUR 5.3E-04 7.00E-01 I
x 591-78-6 Hexanone, 2- 1.40E+00 No IUR 4.5E-02 3.00E-02 I
x 67-63-0 Isopropanol 3.90E+01 No IUR 1.9E-01 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 5.30E+00 No IUR 1.0E-03 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 1.30E+00 No IUR 4.2E-04 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- 3.00E+00 CA
x 100-42-5 Styrene 5.10E-01 No IUR 4.9E-04 1.00E+00 I
x 127-18-4 Tetrachloroethylene 1.50E+00 1.4E-07 3.6E-02 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran 7.10E-01 No IUR 3.4E-04 2.00E+00 I
x 108-88-3 Toluene 6.40E+00 No IUR 1.2E-03 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- -- -- 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 4.70E-02 No IUR 9.0E-06 5.00E+00 I
x 79-01-6 Trichloroethylene 3.40E-02 7.1E-08 1.6E-02 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.00E+00 No IUR 1.4E-03 7.00E-01 H
x 526-73-8 Trimethylbenzene, 1,2,3- -- -- 5.00E-03 P
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 3.00E-01 No IUR 2.9E-03 1.00E-01 S
x 1330-20-7 Xylenes 1.00E+00 No IUR 9.6E-03 1.00E-01 I

TOTAL: 4.1E-05 1.2E+00
Notes:

(1) Inhalation Pathway Exposure Parameters (RME): Units

Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_IA 70 ATc_C_IA 70 ATc_IA 70
Averaging time for non-carcinogens (yrs) ATnc_R_IA 26 ATnc_C_IA 25 ATnc_IA 26

Exposure duration (yrs) ED_R_IA 26 ED_C_IA 25 ED_IA 26
Exposure frequency (days/yr) EF_R_IA 350 EF_C_IA 250 EF_IA 350
Exposure time (hr/day) ET_R_IA 24 ET_C_IA 8 ET_IA 24

CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)

Residential Commercial Selected (based on
scenario)

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Indoor Air Risk Worksheet Page 1 of 2



x OSWER VAPOR INTRUSION ASSESSMENT 174 CHURCH ROAD (IA2)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i
CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)

IUR
Source*

RFC
Source*

Mutagenic
Indicator

(2) Generic Attenuation Factors:

Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater ( - ) AFgw_R_IA 0.001 AFgw_C_IA 0.001 AFgw_IA 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_IA 0.03 AFss_C_IA 0.03 AFss_IA 0.03

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals

Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_IA 1.00E-06 mIURTCE_C_IA 0.00E+00 mIURTCE_IA 1.00E-06

IURTCE_R_IA 3.10E-06 IURTCE_C_IA 4.10E-06 IURTCE_IA 3.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4
6 - 16 years 10

16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I = IRIS: EPA Integrated Risk Information System (IRIS). Available online at: http://www.epa.gov/iris/subst/index.html

P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5
X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

Residential Commercial Selected (based on
scenario)

Selected (based on
scenario)

Note: This section applies to trichloroethylene

and other mutagenic chemicals, but not to vinyl

chloride.

Age Cohort Exposure
Duration

Age-dependent adjustment
factor

10
3
3
1
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Residential Commercial

VISL Calculator Version 3.3.1, May 2014 RSLs - Indoor Air Risk Worksheet Page 2 of 2



x OSWER VAPOR INTRUSION ASSESSMENT - 174 CHURCH ROAD (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 4.50E+01 1.35E+00 No IUR 4.2E-05 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 1.20E+00 3.60E-02 1.0E-07 1.2E-03 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 5.8E-01 1.74E-02 No IUR 3.3E-03 5.00E-03 I
x 106-99-0 Butadiene, 1,3- 2.0E-01 6.00E-03 6.4E-08 2.9E-03 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 1.2E+00 3.60E-02 No IUR 4.9E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 2.0E-01 6.00E-03 1.3E-08 5.8E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 2.1E-01 6.30E-03 5.2E-08 6.2E-05 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 1.8E-01 5.40E-03 No IUR 5.8E-05 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- 3.0E-01 9.00E-03 3.5E-08 1.1E-05 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.0E+00 6.00E-02 No IUR 5.8E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 7.3E-02 2.19E-03 2.0E-08 3.0E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 1.9E-01 5.70E-03 5.1E-09 5.5E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 2.9E-01 8.70E-03 No IUR 1.2E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- 7.0E-01 2.10E-02 No IUR 6.7E-04 3.00E-02 I
x 67-63-0 Isopropanol 3.2E+00 9.60E-02 No IUR 4.6E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 5.0E+00 1.50E-01 No IUR 2.9E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 5.7E-01 1.71E-02 No IUR 5.5E-06 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) 4.0E-02 1.20E-03 1.1E-10 3.8E-07 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene 8.3E+00 2.49E-01 No IUR 8.0E-05 3.00E+00 CA
x 100-42-5 Styrene 4.0E-01 1.20E-02 No IUR 1.2E-05 1.00E+00 I
x 127-18-4 Tetrachloroethylene 1.9E-01 5.70E-03 5.3E-10 1.4E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 8.3E-01 2.49E-02 No IUR 4.8E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 5.8E-01 1.74E-02 No IUR 5.6E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 1.5E-01 4.50E-03 No IUR 8.6E-07 5.00E+00 I
x 79-01-6 Trichloroethylene -- -- -- see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.2E+00 3.60E-02 No IUR 4.9E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 4.4E-01 1.32E-02 No IUR 1.8E-03 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.7E-01 5.10E-03 No IUR 4.9E-05 1.00E-01 S
x 1330-20-7 Xylenes 4.0E-01 1.20E-02 No IUR 1.2E-04 1.00E-01 I

TOTAL: 2.9E-07 1.2E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator
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x OSWER VAPOR INTRUSION ASSESSMENT - 174 CHURCH ROAD (SSG2)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 2.40E+01 7.20E-01 No IUR 2.2E-05 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 1.90E-01 5.70E-03 1.6E-08 1.8E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 8.0E-01 2.40E-02 No IUR 4.6E-03 5.00E-03 I
x 75-15-0 Carbon Disulfide 2.4E+01 7.20E-01 No IUR 9.9E-04 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.0E-01 9.00E-03 1.9E-08 8.6E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 2.8E-01 8.40E-03 6.9E-08 8.2E-05 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane -- -- -- 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- 1.7E-01 5.10E-03 2.0E-08 6.1E-06 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.0E+00 6.00E-02 No IUR 5.8E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 8.0E-02 2.40E-03 2.2E-08 3.3E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 1.8E-01 5.40E-03 4.8E-09 5.2E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 2.5E-01 7.50E-03 No IUR 1.0E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 1.6E+00 4.80E-02 No IUR 2.3E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 6.8E+00 2.04E-01 No IUR 3.9E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 1.8E-01 5.40E-03 No IUR 1.7E-06 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) 6.5E-02 1.95E-03 1.8E-10 6.2E-07 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene 2.4E-01 7.20E-03 No IUR 6.9E-06 1.00E+00 I
x 127-18-4 Tetrachloroethylene 5.6E-01 1.68E-02 1.6E-09 4.0E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 7.2E-01 2.16E-02 No IUR 4.1E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 6.4E-01 1.92E-02 No IUR 6.1E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 5.1E-02 1.53E-03 No IUR 2.9E-07 5.00E+00 I
x 79-01-6 Trichloroethylene 3.3E-02 9.90E-04 2.1E-09 4.7E-04 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 9.6E-01 2.88E-02 No IUR 3.9E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 3.7E-01 1.11E-02 No IUR 1.5E-03 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.9E-01 5.70E-03 No IUR 5.5E-05 1.00E-01 S
x 1330-20-7 Xylenes 4.2E-01 1.26E-02 No IUR 1.2E-04 1.00E-01 I

TOTAL: 1.5E-07 9.8E-03

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator
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x OSWER VAPOR INTRUSION ASSESSMENT - 175 CHURCH ROAD (IA1)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 8.30E+01 No IUR 2.6E-03 3.10E+01 A
x 75-05-8 Acetonitrile -- -- 6.00E-02 I
x 71-43-2 Benzene 1.10E+00 3.1E-06 3.5E-02 7.80E-06 I 3.00E-02 I
x 75-27-4 Bromodichloromethane 1.50E-01 2.0E-06 No RfC 3.70E-05 CA
x 74-83-9 Bromomethane -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- 1.80E-01 1.9E-06 8.6E-02 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 1.30E+00 No IUR 1.8E-03 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 8.20E-01 1.8E-06 7.9E-03 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 1.70E+00 1.4E-05 1.7E-02 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 1.40E+00 No IUR 1.5E-02 9.00E-02 I
x 98-82-8 Cumene -- -- 4.00E-01 I
x 110-82-7 Cyclohexane 3.00E-01 No IUR 4.8E-05 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.20E+00 No IUR 2.1E-02 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 4.00E+00 3.7E-05 5.5E-01 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) 4.00E-01 No IUR 3.8E-05 1.00E+01 I
x 100-41-4 Ethylbenzene 1.10E+00 9.8E-07 1.1E-03 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 6.70E-01 No IUR 9.2E-04 7.00E-01 I
x 591-78-6 Hexanone, 2- 1.10E+00 No IUR 3.5E-02 3.00E-02 I
x 67-63-0 Isopropanol 5.70E+00 No IUR 2.7E-02 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 9.00E+00 No IUR 1.7E-03 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 7.80E-01 No IUR 2.5E-04 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene 2.50E+00 3.0E-05 8.0E-01 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- 1.00E+00 X
x 115-07-1 Propylene 3.30E+00 No IUR 1.1E-03 3.00E+00 CA
x 100-42-5 Styrene 1.40E+00 No IUR 1.3E-03 1.00E+00 I
x 127-18-4 Tetrachloroethylene 1.20E-01 1.1E-08 2.9E-03 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran 3.00E-01 No IUR 1.4E-04 2.00E+00 I
x 108-88-3 Toluene 6.00E+00 No IUR 1.2E-03 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 5.30E-01 No IUR 1.7E-05 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 6.00E-02 No IUR 1.2E-05 5.00E+00 I
x 79-01-6 Trichloroethylene 2.40E-01 5.0E-07 1.2E-01 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.50E+00 No IUR 2.1E-03 7.00E-01 H
x 526-73-8 Trimethylbenzene, 1,2,3- -- -- 5.00E-03 P
x 95-63-6 Trimethylbenzene, 1,2,4- 1.80E+00 No IUR 2.5E-01 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride 1.40E-02 6.1E-08 1.3E-04 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 9.60E-01 No IUR 9.2E-03 1.00E-01 S
x 1330-20-7 Xylenes 2.30E+00 No IUR 2.2E-02 1.00E-01 I

TOTAL: 9.2E-05 2.0E+00

(1) Inhalation Pathway Exposure Parameters (RME): Units

Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_IA 70 ATc_C_IA 70 ATc_IA 70
Averaging time for non-carcinogens (yrs) ATnc_R_IA 26 ATnc_C_IA 25 ATnc_IA 26

Exposure duration (yrs) ED_R_IA 26 ED_C_IA 25 ED_IA 26
Exposure frequency (days/yr) EF_R_IA 350 EF_C_IA 250 EF_IA 350
Exposure time (hr/day) ET_R_IA 24 ET_C_IA 8 ET_IA 24

(2) Generic Attenuation Factors: Residential Commercial Selected (based on
scenario)

Residential Commercial Selected (based on
scenario)

IUR
Source*

RFC
Source*

Mutagenic
Indicator

CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)
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x OSWER VAPOR INTRUSION ASSESSMENT - 175 CHURCH ROAD (IA1)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i

IUR
Source*

RFC
Source*

Mutagenic
Indicator

CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)

Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater ( - ) AFgw_R_IA 0.001 AFgw_C_IA 0.001 AFgw_IA 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_IA 0.03 AFss_C_IA 0.03 AFss_IA 0.03

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals

Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_IA 1.00E-06 mIURTCE_C_IA 0.00E+00 mIURTCE_IA 1.00E-06

IURTCE_R_IA 3.10E-06 IURTCE_C_IA 4.10E-06 IURTCE_IA 3.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4
6 - 16 years 10

16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I = IRIS: EPA Integrated Risk Information System (IRIS). Available online at: http://www.epa.gov/iris/subst/index.html

P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5
X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

3
1

72

Residential Commercial Selected (based on
scenario)

Note: This section applies to trichloroethylene

and other mutagenic chemicals, but not to vinyl

chloride.

Age Cohort Exposure
Duration

Age-dependent adjustment
factor

10
3
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x OSWER VAPOR INTRUSION ASSESSMENT - 175 CHURCH ROAD (IA2)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 5.90E+01 No IUR 1.8E-03 3.10E+01 A
x 75-05-8 Acetonitrile -- -- 6.00E-02 I
x 71-43-2 Benzene 8.90E-01 2.5E-06 2.8E-02 7.80E-06 I 3.00E-02 I
x 75-27-4 Bromodichloromethane -- -- 3.70E-05 CA
x 75-25-2 Bromoform 2.70E-01 1.1E-07 No RfC 1.10E-06 I
x 74-83-9 Bromomethane 1.70E+00 No IUR 3.3E-01 5.00E-03 I
x 106-99-0 Butadiene, 1,3- 2.00E-01 2.1E-06 9.6E-02 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 4.00E-01 No IUR 5.5E-04 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 5.20E-01 1.1E-06 5.0E-03 6.00E-06 I 1.00E-01 I
x 108-90-7 Chlorobenzene 2.50E-01 No IUR 4.8E-03 5.00E-02 P
x 67-66-3 Chloroform 1.50E+00 1.2E-05 1.5E-02 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 3.10E+00 No IUR 3.3E-02 9.00E-02 I
x 98-82-8 Cumene -- -- 4.00E-01 I
x 110-82-7 Cyclohexane 7.60E-01 No IUR 1.2E-04 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.20E+00 No IUR 2.1E-02 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 1.30E+00 1.2E-05 1.8E-01 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 4.00E-01 7.1E-07 1.3E-02 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 7.40E-01 6.6E-07 7.1E-04 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 6.30E-01 No IUR 8.6E-04 7.00E-01 I
x 591-78-6 Hexanone, 2- 9.40E-01 No IUR 3.0E-02 3.00E-02 I
x 67-63-0 Isopropanol 3.70E+00 No IUR 1.8E-02 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 6.00E+00 No IUR 1.2E-03 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 6.10E-01 No IUR 1.9E-04 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene 3.30E+00 4.0E-05 1.1E+00 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene 2.40E-01 No IUR 2.3E-04 1.00E+00 X
x 115-07-1 Propylene 2.80E+00 No IUR 8.9E-04 3.00E+00 CA
x 100-42-5 Styrene 1.90E+00 No IUR 1.8E-03 1.00E+00 I
x 127-18-4 Tetrachloroethylene 1.20E-01 1.1E-08 2.9E-03 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran 3.80E-01 No IUR 1.8E-04 2.00E+00 I
x 108-88-3 Toluene 6.80E+00 No IUR 1.3E-03 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 5.00E-01 No IUR 1.6E-05 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 6.50E-02 No IUR 1.2E-05 5.00E+00 I
x 79-01-6 Trichloroethylene -- -- see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.50E+00 No IUR 2.1E-03 7.00E-01 H
x 526-73-8 Trimethylbenzene, 1,2,3- -- -- 5.00E-03 P
x 95-63-6 Trimethylbenzene, 1,2,4- 1.80E+00 No IUR 2.5E-01 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 6.90E-01 No IUR 6.6E-03 1.00E-01 S
x 1330-20-7 Xylenes 1.70E+00 No IUR 1.6E-02 1.00E-01 I

TOTAL: 7.1E-05 2.1E+00

(1) Inhalation Pathway Exposure Parameters (RME): Units

Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_IA 70 ATc_C_IA 70 ATc_IA 70
Averaging time for non-carcinogens (yrs) ATnc_R_IA 26 ATnc_C_IA 25 ATnc_IA 26

Exposure duration (yrs) ED_R_IA 26 ED_C_IA 25 ED_IA 26
Exposure frequency (days/yr) EF_R_IA 350 EF_C_IA 250 EF_IA 350
Exposure time (hr/day) ET_R_IA 24 ET_C_IA 8 ET_IA 24

Residential Commercial Selected (based on
scenario)

IUR
Source*

RFC
Source*

Mutagenic
Indicator

CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)
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x OSWER VAPOR INTRUSION ASSESSMENT - 175 CHURCH ROAD (IA2)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i

IUR
Source*

RFC
Source*

Mutagenic
Indicator

CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)

(2) Generic Attenuation Factors:

Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater ( - ) AFgw_R_IA 0.001 AFgw_C_IA 0.001 AFgw_IA 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_IA 0.03 AFss_C_IA 0.03 AFss_IA 0.03

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals

Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_IA 1.00E-06 mIURTCE_C_IA 0.00E+00 mIURTCE_IA 1.00E-06

IURTCE_R_IA 3.10E-06 IURTCE_C_IA 4.10E-06 IURTCE_IA 3.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4
6 - 16 years 10

16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I = IRIS: EPA Integrated Risk Information System (IRIS). Available online at: http://www.epa.gov/iris/subst/index.html

P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5
X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

3
1
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Residential Commercial

Residential Commercial Selected (based on
scenario)

Selected (based on
scenario)

Note: This section applies to trichloroethylene

and other mutagenic chemicals, but not to vinyl

chloride.

Age Cohort Exposure
Duration

Age-dependent adjustment
factor

10
3
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x OSWER VAPOR INTRUSION ASSESSMENT - 175 CHURCH ROAD (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone -- -- -- 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 3.50E-01 1.05E-02 2.9E-08 3.4E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 75-15-0 Carbon Disulfide 1.8E+00 5.40E-02 No IUR 7.4E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 4.0E-01 1.20E-02 2.6E-08 1.2E-04 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 5.9E+00 1.77E-01 1.4E-06 1.7E-03 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane -- -- -- 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane 1.5E+00 4.50E-02 No IUR 7.2E-06 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 3.8E+00 1.14E-01 No IUR 1.1E-03 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- 4.9E-02 1.47E-03 8.4E-10 No RfC 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 2.9E-02 8.70E-04 8.1E-09 1.2E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- 1.8E-02 5.40E-04 No IUR 2.6E-06 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 5.2E-02 1.56E-03 1.4E-09 1.5E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 4.6E-01 1.38E-02 No IUR 1.9E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- 8.0E-01 2.40E-02 No IUR 7.7E-04 3.00E-02 I
x 67-63-0 Isopropanol -- -- -- 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 3.8E+00 1.14E-01 No IUR 2.2E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 8.0E-01 2.40E-02 No IUR 7.7E-06 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene 1.1E+00 3.30E-02 No IUR 1.1E-05 3.00E+00 CA
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- 3.4E-02 1.02E-03 2.1E-08 No RfC 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 9.5E-01 2.85E-02 2.6E-09 6.8E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 2.0E-01 6.00E-03 No IUR 1.2E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 8.4E-01 2.52E-02 No IUR 8.1E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 1.7E+00 5.10E-02 No IUR 9.8E-06 5.00E+00 I
x 79-01-6 Trichloroethylene 9.7E+01 2.91E+00 6.1E-06 1.4E+00 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 5.4E+00 1.62E-01 No IUR 2.2E-04 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 3.0E-01 9.00E-03 No IUR 1.2E-03 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride 3.0E-02 9.00E-04 3.9E-09 8.6E-06 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 5.2E-02 1.56E-03 No IUR 1.5E-05 1.00E-01 S
x 1330-20-7 Xylenes 1.0E-01 3.00E-03 No IUR 2.9E-05 1.00E-01 I

TOTAL: 7.6E-06 1.4E+00

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 175 CHURCH ROAD (SSG2)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 3.80E+01 1.14E+00 No IUR 3.5E-05 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 1.10E+00 3.30E-02 9.2E-08 1.1E-03 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 75-15-0 Carbon Disulfide -- -- -- 7.00E-01 I
x 56-23-5 Carbon Tetrachloride -- -- -- 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 4.7E+01 1.41E+00 1.2E-05 1.4E-02 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 2.0E+00 6.00E-02 No IUR 6.4E-04 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.8E+00 8.40E-02 No IUR 8.1E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- 2.0E-01 6.00E-03 3.4E-09 No RfC 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 1.5E-01 4.50E-03 4.2E-08 6.2E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 1.5E-01 4.50E-03 4.0E-09 4.3E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- -- -- -- 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol -- -- -- 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 9.4E+00 2.82E-01 No IUR 5.4E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 1.0E+01 3.00E-01 2.8E-08 7.2E-03 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 5.3E-01 1.59E-02 No IUR 3.0E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 1.9E+00 5.70E-02 No IUR 1.8E-06 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 2.3E+00 6.90E-02 No IUR 1.3E-05 5.00E+00 I
x 79-01-6 Trichloroethylene 1.7E+03 5.16E+01 1.1E-04 2.5E+01 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 3.7E+00 1.11E-01 No IUR 1.5E-04 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.5E-01 4.50E-03 No IUR 4.3E-05 1.00E-01 S
x 1330-20-7 Xylenes 4.0E-01 1.20E-02 No IUR 1.2E-04 1.00E-01 I

TOTAL: 1.2E-04 2.5E+01

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 175 CHURCH ROAD (SSGR1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 1.00E+02 3.00E+00 No IUR 9.3E-05 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 4.20E-01 1.26E-02 3.5E-08 4.0E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 75-15-0 Carbon Disulfide -- -- -- 7.00E-01 I
x 56-23-5 Carbon Tetrachloride -- -- -- 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 1.0E+01 3.00E-01 2.5E-06 2.9E-03 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane -- -- -- 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.1E+00 6.30E-02 No IUR 6.0E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- -- -- -- 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene -- -- -- 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- -- -- -- 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol -- -- -- 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 2.0E+00 6.00E-02 No IUR 1.2E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 7.0E+00 2.10E-01 1.9E-08 5.0E-03 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene -- -- -- 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- -- -- -- 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 3.5E-01 1.05E-02 No IUR 2.0E-06 5.00E+00 I
x 79-01-6 Trichloroethylene 6.5E+02 1.94E+01 4.0E-05 9.3E+00 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.2E+00 3.60E-02 No IUR 4.9E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- -- -- -- 1.00E-01 S
x 1330-20-7 Xylenes -- -- -- 1.00E-01 I

TOTAL: 4.3E-05 9.3E+00

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 175 CHURCH ROAD (SSGR2)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 2.00E+01 6.00E-01 No IUR 1.9E-05 3.10E+01 A
x 75-05-8 Acetonitrile 2.50E+00 7.50E-02 No IUR 1.2E-03 6.00E-02 I
x 71-43-2 Benzene 1.50E+00 4.50E-02 1.3E-07 1.4E-03 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 75-15-0 Carbon Disulfide 8.4E-01 2.52E-02 No IUR 3.5E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 5.0E-01 1.50E-02 3.2E-08 1.4E-04 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 4.1E+00 1.23E-01 1.0E-06 1.2E-03 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 9.7E-01 2.91E-02 No IUR 3.1E-04 9.00E-02 I
x 98-82-8 Cumene 5.4E-01 1.62E-02 No IUR 3.9E-05 4.00E-01 I
x 110-82-7 Cyclohexane 3.1E+00 9.30E-02 No IUR 1.5E-05 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.4E+00 7.20E-02 No IUR 6.9E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- -- -- -- 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 1.3E+00 3.90E-02 6.9E-08 1.2E-03 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) 5.8E-01 1.74E-02 No IUR 1.7E-06 1.00E+01 I
x 100-41-4 Ethylbenzene 9.1E-01 2.73E-02 2.4E-08 2.6E-05 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 1.1E+00 3.30E-02 No IUR 4.5E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- 6.6E-01 1.98E-02 No IUR 6.3E-04 3.00E-02 I
x 67-63-0 Isopropanol 1.3E+00 3.90E-02 No IUR 1.9E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 2.9E+00 8.70E-02 No IUR 1.7E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene 3.6E+00 1.08E-01 1.3E-06 3.5E-02 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene 9.3E-01 2.79E-02 No IUR 2.7E-05 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 9.5E-01 2.85E-02 2.6E-09 6.8E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran 5.0E-01 1.50E-02 No IUR 7.2E-06 2.00E+00 I
x 108-88-3 Toluene -- -- -- 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 5.2E-01 1.56E-02 No IUR 5.0E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 1.6E-01 4.80E-03 No IUR 9.2E-07 5.00E+00 I
x 79-01-6 Trichloroethylene 6.4E+01 1.92E+00 4.0E-06 9.2E-01 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.2E+00 3.60E-02 No IUR 4.9E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 7.9E-01 2.37E-02 No IUR 3.2E-03 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 4.2E-01 1.26E-02 No IUR 1.2E-04 1.00E-01 S
x 1330-20-7 Xylenes 1.0E+00 3.00E-02 No IUR 2.9E-04 1.00E-01 I

TOTAL: 6.6E-06 9.7E-01

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 178 CHURCH ROAD (IA1)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 1.20E+01 No IUR 3.7E-04 3.10E+01 A
x 75-05-8 Acetonitrile -- -- 6.00E-02 I
x 71-43-2 Benzene 3.00E-01 8.3E-07 9.6E-03 7.80E-06 I 3.00E-02 I
x 75-27-4 Bromodichloromethane -- -- 3.70E-05 CA
x 75-25-2 Bromoform -- -- 1.10E-06 I
x 74-83-9 Bromomethane 8.00E-01 No IUR 1.5E-01 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 1.40E+00 No IUR 1.9E-03 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.30E-01 7.1E-07 3.2E-03 6.00E-06 I 1.00E-01 I
x 108-90-7 Chlorobenzene -- -- 5.00E-02 P
x 67-66-3 Chloroform -- -- 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 2.30E+00 No IUR 2.5E-02 9.00E-02 I
x 98-82-8 Cumene -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 1.90E+00 No IUR 1.8E-02 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 9.30E-02 8.6E-07 1.3E-02 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- 5.60E-02 No IUR 2.7E-04 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 4.00E-01 7.1E-07 1.3E-02 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 9.60E-01 8.5E-07 9.2E-04 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 1.20E-01 No IUR 1.6E-04 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 2.10E+00 No IUR 1.0E-02 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 1.30E+00 No IUR 2.5E-04 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- 3.00E+00 CA
x 100-42-5 Styrene 1.80E-01 No IUR 1.7E-04 1.00E+00 I
x 127-18-4 Tetrachloroethylene -- -- 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- 2.00E+00 I
x 108-88-3 Toluene 6.80E-01 No IUR 1.3E-04 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 3.10E-01 No IUR 9.9E-06 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 1.20E-01 No IUR 2.3E-05 5.00E+00 I
x 79-01-6 Trichloroethylene 2.00E-01 4.2E-07 9.6E-02 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 8.40E-01 No IUR 1.2E-03 7.00E-01 H
x 526-73-8 Trimethylbenzene, 1,2,3- -- -- 5.00E-03 P
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 6.90E-01 No IUR 6.6E-03 1.00E-01 S
x 1330-20-7 Xylenes 2.30E+00 No IUR 2.2E-02 1.00E-01 I

TOTAL: 4.4E-06 3.7E-01

(1) Inhalation Pathway Exposure Parameters (RME): Units

Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_IA 70 ATc_C_IA 70 ATc_IA 70
Averaging time for non-carcinogens (yrs) ATnc_R_IA 26 ATnc_C_IA 25 ATnc_IA 26

Exposure duration (yrs) ED_R_IA 26 ED_C_IA 25 ED_IA 26
Exposure frequency (days/yr) EF_R_IA 350 EF_C_IA 250 EF_IA 350
Exposure time (hr/day) ET_R_IA 24 ET_C_IA 8 ET_IA 24

CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)

Residential Commercial Selected (based on
scenario)

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Indoor Air Risk Worksheet Page 1 of 2



x OSWER VAPOR INTRUSION ASSESSMENT - 178 CHURCH ROAD (IA1)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i
CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)

IUR
Source*

RFC
Source*

Mutagenic
Indicator

(2) Generic Attenuation Factors:

Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater ( - ) AFgw_R_IA 0.001 AFgw_C_IA 0.001 AFgw_IA 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_IA 0.03 AFss_C_IA 0.03 AFss_IA 0.03

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals

Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_IA 1.00E-06 mIURTCE_C_IA 0.00E+00 mIURTCE_IA 1.00E-06

IURTCE_R_IA 3.10E-06 IURTCE_C_IA 4.10E-06 IURTCE_IA 3.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4
6 - 16 years 10

16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I = IRIS: EPA Integrated Risk Information System (IRIS). Available online at: http://www.epa.gov/iris/subst/index.html

P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5
X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

Residential Commercial Selected (based on
scenario)

Selected (based on
scenario)

Note: This section applies to trichloroethylene

and other mutagenic chemicals, but not to vinyl

chloride.

Age Cohort Exposure
Duration

Age-dependent adjustment
factor

10
3
3
1

72

Residential Commercial

VISL Calculator Version 3.3.1, May 2014 RSLs - Indoor Air Risk Worksheet Page 2 of 2



x OSWER VAPOR INTRUSION ASSESSMENT - 178 CHURCH ROAD (IA2)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 2.00E+01 No IUR 6.2E-04 3.10E+01 A
x 75-05-8 Acetonitrile -- -- 6.00E-02 I
x 71-43-2 Benzene 1.50E+00 4.2E-06 4.8E-02 7.80E-06 I 3.00E-02 I
x 75-27-4 Bromodichloromethane -- -- 3.70E-05 CA
x 75-25-2 Bromoform -- -- 1.10E-06 I
x 74-83-9 Bromomethane -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide -- -- 7.00E-01 I
x 56-23-5 Carbon Tetrachloride -- -- 6.00E-06 I 1.00E-01 I
x 108-90-7 Chlorobenzene -- -- 5.00E-02 P
x 67-66-3 Chloroform -- -- 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane -- -- 9.00E-02 I
x 98-82-8 Cumene -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.90E+00 No IUR 2.8E-02 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- 1.30E+00 7.4E-07 No RfC 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- -- -- 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 4.80E-01 4.3E-07 4.6E-04 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- -- -- 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- 3.00E-02 I
x 67-63-0 Isopropanol -- -- 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 1.00E+00 No IUR 1.9E-04 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride 2.20E+00 2.2E-08 3.5E-03 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- 3.00E+00 CA
x 100-42-5 Styrene -- -- 1.00E+00 I
x 127-18-4 Tetrachloroethylene -- -- 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- 2.00E+00 I
x 108-88-3 Toluene 4.50E-01 No IUR 8.6E-05 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 2.90E+01 No IUR 9.3E-04 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- -- -- 5.00E+00 I
x 79-01-6 Trichloroethylene -- -- see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane -- -- 7.00E-01 H
x 526-73-8 Trimethylbenzene, 1,2,3- -- -- 5.00E-03 P
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride 1.80E+00 7.8E-06 1.7E-02 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 3.80E-01 No IUR 3.6E-03 1.00E-01 S
x 1330-20-7 Xylenes 1.20E+00 No IUR 1.2E-02 1.00E-01 I

TOTAL: 1.3E-05 1.1E-01

(1) Inhalation Pathway Exposure Parameters (RME): Units

Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_IA 70 ATc_C_IA 70 ATc_IA 70
Averaging time for non-carcinogens (yrs) ATnc_R_IA 26 ATnc_C_IA 25 ATnc_IA 26

Exposure duration (yrs) ED_R_IA 26 ED_C_IA 25 ED_IA 26
Exposure frequency (days/yr) EF_R_IA 350 EF_C_IA 250 EF_IA 350
Exposure time (hr/day) ET_R_IA 24 ET_C_IA 8 ET_IA 24

CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)

Residential Commercial Selected (based on
scenario)

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Indoor Air Risk Worksheet Page 1 of 2



x OSWER VAPOR INTRUSION ASSESSMENT - 178 CHURCH ROAD (IA2)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i
CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)

IUR
Source*

RFC
Source*

Mutagenic
Indicator

(2) Generic Attenuation Factors:

Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater ( - ) AFgw_R_IA 0.001 AFgw_C_IA 0.001 AFgw_IA 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_IA 0.03 AFss_C_IA 0.03 AFss_IA 0.03

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals

Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_IA 1.00E-06 mIURTCE_C_IA 0.00E+00 mIURTCE_IA 1.00E-06

IURTCE_R_IA 3.10E-06 IURTCE_C_IA 4.10E-06 IURTCE_IA 3.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4
6 - 16 years 10

16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I = IRIS: EPA Integrated Risk Information System (IRIS). Available online at: http://www.epa.gov/iris/subst/index.html

P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5
X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

Residential Commercial Selected (based on
scenario)

Selected (based on
scenario)

Note: This section applies to trichloroethylene

and other mutagenic chemicals, but not to vinyl

chloride.

Age Cohort Exposure
Duration

Age-dependent adjustment
factor

10
3
3
1

72

Residential Commercial

VISL Calculator Version 3.3.1, May 2014 RSLs - Indoor Air Risk Worksheet Page 2 of 2



x OSWER VAPOR INTRUSION ASSESSMENT - 178 CHURCH ROAD (SG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 1.10E+01 3.30E-01 No IUR 1.0E-05 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 1.30E+00 3.90E-02 1.1E-07 1.2E-03 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 1.1E+00 3.30E-02 No IUR 6.3E-03 5.00E-03 I
x 106-99-0 Butadiene, 1,3- 4.0E-01 1.20E-02 1.3E-07 5.8E-03 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide -- -- -- 7.00E-01 I
x 56-23-5 Carbon Tetrachloride -- -- -- 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform -- -- -- 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane -- -- -- 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 1.9E+00 5.70E-02 No IUR 5.5E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- -- -- -- 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 3.3E-01 9.90E-03 8.8E-09 9.5E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 1.3E+00 3.90E-02 No IUR 5.3E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol -- -- -- 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 8.0E-01 2.40E-02 No IUR 4.6E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- 1.2E+01 3.60E-01 No IUR 1.7E-02 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene 1.4E+01 4.20E-01 No IUR 1.3E-04 3.00E+00 CA
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene -- -- -- 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 1.2E+00 3.60E-02 No IUR 6.9E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 2.1E+00 6.30E-02 No IUR 2.0E-06 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- -- -- -- 5.00E+00 I
x 79-01-6 Trichloroethylene -- -- -- see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.3E+00 3.90E-02 No IUR 5.3E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride 1.2E-01 3.60E-03 1.6E-08 3.5E-05 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 4.3E-01 1.29E-02 No IUR 1.2E-04 1.00E-01 S
x 1330-20-7 Xylenes 7.4E-01 2.22E-02 No IUR 2.1E-04 1.00E-01 I

TOTAL: 2.6E-07 3.2E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 178 CHURCH ROAD (SG2)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 1.00E+01 3.00E-01 No IUR 9.3E-06 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene -- -- -- 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 7.0E-01 2.10E-02 No IUR 4.0E-03 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide -- -- -- 7.00E-01 I
x 56-23-5 Carbon Tetrachloride -- -- -- 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform -- -- -- 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 2.0E+00 6.00E-02 No IUR 6.4E-04 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 1.9E+00 5.70E-02 No IUR 5.5E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- -- -- -- 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene -- -- -- 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- -- -- -- 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol -- -- -- 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 1.4E+00 4.20E-02 No IUR 8.1E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 2.8E-01 8.40E-03 7.8E-10 2.0E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 1.6E-01 4.80E-03 No IUR 9.2E-07 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- -- -- -- 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- -- -- -- 5.00E+00 I
x 79-01-6 Trichloroethylene -- -- -- see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.0E+00 3.00E-02 No IUR 4.1E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- -- -- -- 1.00E-01 S
x 1330-20-7 Xylenes -- -- -- 1.00E-01 I

TOTAL: 7.8E-10 5.5E-03

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 179 CHURCH ROAD (IA1)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 8.10E+00 No IUR 2.5E-04 3.10E+01 A
x 75-05-8 Acetonitrile -- -- 6.00E-02 I
x 71-43-2 Benzene 3.80E-01 1.1E-06 1.2E-02 7.80E-06 I 3.00E-02 I
x 75-27-4 Bromodichloromethane -- -- 3.70E-05 CA
x 75-25-2 Bromoform -- -- 1.10E-06 I
x 74-83-9 Bromomethane 6.20E-01 No IUR 1.2E-01 5.00E-03 I
x 106-99-0 Butadiene, 1,3- 1.70E-01 1.8E-06 8.2E-02 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide -- -- 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 2.90E-01 6.2E-07 2.8E-03 6.00E-06 I 1.00E-01 I
x 108-90-7 Chlorobenzene -- -- 5.00E-02 P
x 67-66-3 Chloroform 2.50E-01 2.0E-06 2.4E-03 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 1.10E+00 No IUR 1.2E-02 9.00E-02 I
x 98-82-8 Cumene -- -- 4.00E-01 I
x 110-82-7 Cyclohexane 3.20E-01 No IUR 5.1E-05 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.60E+00 No IUR 2.5E-02 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 2.00E-01 1.9E-06 2.7E-02 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 2.10E-01 3.7E-07 6.7E-03 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 2.40E-01 2.1E-07 2.3E-04 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 2.30E+00 No IUR 3.2E-03 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 8.40E-01 No IUR 4.0E-03 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 2.20E+00 No IUR 4.2E-04 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) 6.50E-02 6.0E-09 2.1E-05 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- 3.00E+00 CA
x 100-42-5 Styrene 1.80E-01 No IUR 1.7E-04 1.00E+00 I
x 127-18-4 Tetrachloroethylene 1.00E+00 9.3E-08 2.4E-02 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran 7.70E+00 No IUR 3.7E-03 2.00E+00 I
x 108-88-3 Toluene 3.00E+00 No IUR 5.8E-04 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 3.80E-01 No IUR 1.2E-05 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 9.80E-01 No IUR 1.9E-04 5.00E+00 I
x 79-01-6 Trichloroethylene 2.40E-02 5.0E-08 1.2E-02 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.60E+00 No IUR 2.2E-03 7.00E-01 H
x 526-73-8 Trimethylbenzene, 1,2,3- -- -- 5.00E-03 P
x 95-63-6 Trimethylbenzene, 1,2,4- 3.80E-01 No IUR 5.2E-02 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride 2.00E-01 8.7E-07 1.9E-03 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 3.10E-01 No IUR 3.0E-03 1.00E-01 S
x 1330-20-7 Xylenes 7.80E-01 No IUR 7.5E-03 1.00E-01 I

TOTAL: 9.0E-06 4.0E-01

(1) Inhalation Pathway Exposure Parameters (RME): Units

Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_IA 70 ATc_C_IA 70 ATc_IA 70
Averaging time for non-carcinogens (yrs) ATnc_R_IA 26 ATnc_C_IA 25 ATnc_IA 26

Exposure duration (yrs) ED_R_IA 26 ED_C_IA 25 ED_IA 26
Exposure frequency (days/yr) EF_R_IA 350 EF_C_IA 250 EF_IA 350
Exposure time (hr/day) ET_R_IA 24 ET_C_IA 8 ET_IA 24

CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)

Residential Commercial Selected (based on
scenario)

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Indoor Air Risk Worksheet Page 1 of 2



x OSWER VAPOR INTRUSION ASSESSMENT - 179 CHURCH ROAD (IA1)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i
CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)

IUR
Source*

RFC
Source*

Mutagenic
Indicator

(2) Generic Attenuation Factors:

Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater ( - ) AFgw_R_IA 0.001 AFgw_C_IA 0.001 AFgw_IA 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_IA 0.03 AFss_C_IA 0.03 AFss_IA 0.03

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals

Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_IA 1.00E-06 mIURTCE_C_IA 0.00E+00 mIURTCE_IA 1.00E-06

IURTCE_R_IA 3.10E-06 IURTCE_C_IA 4.10E-06 IURTCE_IA 3.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4
6 - 16 years 10

16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I = IRIS: EPA Integrated Risk Information System (IRIS). Available online at: http://www.epa.gov/iris/subst/index.html

P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5
X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

Residential Commercial Selected (based on
scenario)

Selected (based on
scenario)

Note: This section applies to trichloroethylene

and other mutagenic chemicals, but not to vinyl

chloride.

Age Cohort Exposure
Duration

Age-dependent adjustment
factor

10
3
3
1

72

Residential Commercial

VISL Calculator Version 3.3.1, May 2014 RSLs - Indoor Air Risk Worksheet Page 2 of 2



x OSWER VAPOR INTRUSION ASSESSMENT - 179 CHURCH ROAD (IA2)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 9.70E+01 No IUR 3.0E-03 3.10E+01 A
x 75-05-8 Acetonitrile 7.60E+00 No IUR 1.2E-01 6.00E-02 I
x 71-43-2 Benzene 3.00E+00 8.3E-06 9.6E-02 7.80E-06 I 3.00E-02 I
x 75-27-4 Bromodichloromethane -- -- 3.70E-05 CA
x 75-25-2 Bromoform -- -- 1.10E-06 I
x 74-83-9 Bromomethane 5.40E-01 No IUR 1.0E-01 5.00E-03 I
x 106-99-0 Butadiene, 1,3- 2.90E+00 3.1E-05 1.4E+00 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 2.00E+00 No IUR 2.7E-03 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 2.90E-01 6.2E-07 2.8E-03 6.00E-06 I 1.00E-01 I
x 108-90-7 Chlorobenzene -- -- 5.00E-02 P
x 67-66-3 Chloroform 8.80E-01 7.2E-06 8.6E-03 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 7.80E+00 No IUR 8.3E-02 9.00E-02 I
x 98-82-8 Cumene -- -- 4.00E-01 I
x 110-82-7 Cyclohexane 4.10E-01 No IUR 6.6E-05 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.30E+00 No IUR 2.2E-02 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 4.00E+00 3.7E-05 5.5E-01 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 4.00E-01 7.1E-07 1.3E-02 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 1.10E+00 9.8E-07 1.1E-03 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 7.80E-01 No IUR 1.1E-03 7.00E-01 I
x 591-78-6 Hexanone, 2- 4.90E-01 No IUR 1.6E-02 3.00E-02 I
x 67-63-0 Isopropanol 1.90E+01 No IUR 9.1E-02 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 8.30E+00 No IUR 1.6E-03 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 3.90E-01 No IUR 1.2E-04 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) 3.00E-02 2.8E-09 9.6E-06 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride 9.40E-01 9.3E-09 1.5E-03 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene 2.40E-01 No IUR 2.3E-04 1.00E+00 X
x 115-07-1 Propylene -- -- 3.00E+00 CA
x 100-42-5 Styrene 1.10E+00 No IUR 1.1E-03 1.00E+00 I
x 127-18-4 Tetrachloroethylene 6.00E-01 5.6E-08 1.4E-02 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- 2.00E+00 I
x 108-88-3 Toluene 1.40E+01 No IUR 2.7E-03 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 3.20E-01 No IUR 1.0E-05 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 4.70E-01 No IUR 9.0E-05 5.00E+00 I
x 79-01-6 Trichloroethylene 3.50E-02 7.3E-08 1.7E-02 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.90E+00 No IUR 2.6E-03 7.00E-01 H
x 526-73-8 Trimethylbenzene, 1,2,3- -- -- 5.00E-03 P
x 95-63-6 Trimethylbenzene, 1,2,4- 7.90E-01 No IUR 1.1E-01 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride 1.20E-01 5.2E-07 1.2E-03 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 9.00E-01 No IUR 8.6E-03 1.00E-01 S
x 1330-20-7 Xylenes 3.20E+00 No IUR 3.1E-02 1.00E-01 I

TOTAL: 8.7E-05 2.7E+00

(1) Inhalation Pathway Exposure Parameters (RME): Units

Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_IA 70 ATc_C_IA 70 ATc_IA 70
Averaging time for non-carcinogens (yrs) ATnc_R_IA 26 ATnc_C_IA 25 ATnc_IA 26

Exposure duration (yrs) ED_R_IA 26 ED_C_IA 25 ED_IA 26
Exposure frequency (days/yr) EF_R_IA 350 EF_C_IA 250 EF_IA 350
Exposure time (hr/day) ET_R_IA 24 ET_C_IA 8 ET_IA 24

CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)

Residential Commercial Selected (based on
scenario)

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Indoor Air Risk Worksheet Page 1 of 2



x OSWER VAPOR INTRUSION ASSESSMENT - 179 CHURCH ROAD (IA2)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i
CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)

IUR
Source*

RFC
Source*

Mutagenic
Indicator

(2) Generic Attenuation Factors:

Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater ( - ) AFgw_R_IA 0.001 AFgw_C_IA 0.001 AFgw_IA 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_IA 0.03 AFss_C_IA 0.03 AFss_IA 0.03

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals

Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_IA 1.00E-06 mIURTCE_C_IA 0.00E+00 mIURTCE_IA 1.00E-06

IURTCE_R_IA 3.10E-06 IURTCE_C_IA 4.10E-06 IURTCE_IA 3.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4
6 - 16 years 10

16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I = IRIS: EPA Integrated Risk Information System (IRIS). Available online at: http://www.epa.gov/iris/subst/index.html

P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5
X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

Residential Commercial Selected (based on
scenario)

Selected (based on
scenario)

Note: This section applies to trichloroethylene

and other mutagenic chemicals, but not to vinyl

chloride.

Age Cohort Exposure
Duration

Age-dependent adjustment
factor

10
3
3
1

72

Residential Commercial

VISL Calculator Version 3.3.1, May 2014 RSLs - Indoor Air Risk Worksheet Page 2 of 2



x OSWER VAPOR INTRUSION ASSESSMENT - 179 CHURCH ROAD (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 2.90E+01 8.70E-01 No IUR 2.7E-05 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 4.50E-01 1.35E-02 3.8E-08 4.3E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 7.0E-01 2.10E-02 No IUR 4.0E-03 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 2.4E+00 7.20E-02 No IUR 9.9E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride -- -- -- 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 5.0E-01 1.50E-02 1.2E-07 1.5E-04 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 4.0E-01 1.20E-02 No IUR 1.3E-04 9.00E-02 I
x 98-82-8 Cumene 8.4E-01 2.52E-02 No IUR 6.0E-05 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- 4.0E-01 1.20E-02 4.7E-08 1.4E-05 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 4.0E+00 1.20E-01 No IUR 1.2E-03 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 5.7E-02 1.71E-03 1.6E-08 2.3E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 8.3E-02 2.49E-03 2.2E-09 2.4E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- -- -- -- 7.00E-01 I
x 591-78-6 Hexanone, 2- 3.0E-01 9.00E-03 No IUR 2.9E-04 3.00E-02 I
x 67-63-0 Isopropanol 6.6E-01 1.98E-02 No IUR 9.5E-05 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 2.1E+00 6.30E-02 No IUR 1.2E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 1.4E-01 4.20E-03 No IUR 1.3E-06 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) 2.0E-01 6.00E-03 5.6E-10 1.9E-06 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 1.1E+00 3.30E-02 3.1E-09 7.9E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 4.0E-01 1.20E-02 No IUR 2.3E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 5.7E-01 1.71E-02 No IUR 5.5E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 5.1E-01 1.53E-02 No IUR 2.9E-06 5.00E+00 I
x 79-01-6 Trichloroethylene -- -- -- see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.6E+00 4.80E-02 No IUR 6.6E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 3.7E-01 1.11E-02 No IUR 1.5E-03 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride 1.9E-02 5.70E-04 2.5E-09 5.5E-06 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 9.6E-02 2.88E-03 No IUR 2.8E-05 1.00E-01 S
x 1330-20-7 Xylenes 2.0E-01 6.00E-03 No IUR 5.8E-05 1.00E-01 I

TOTAL: 2.3E-07 9.2E-03

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator
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x OSWER VAPOR INTRUSION ASSESSMENT - 181 CHURCH ROAD (IA1)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 7.60E+00 No IUR 2.4E-04 3.10E+01 A
x 75-05-8 Acetonitrile -- -- 6.00E-02 I
x 71-43-2 Benzene 2.60E-01 7.2E-07 8.3E-03 7.80E-06 I 3.00E-02 I
x 75-27-4 Bromodichloromethane -- -- 3.70E-05 CA
x 75-25-2 Bromoform -- -- 1.10E-06 I
x 74-83-9 Bromomethane 3.70E-01 No IUR 7.1E-02 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 4.00E+00 No IUR 5.5E-03 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.20E-01 6.8E-07 3.1E-03 6.00E-06 I 1.00E-01 I
x 108-90-7 Chlorobenzene -- -- 5.00E-02 P
x 67-66-3 Chloroform 1.60E-01 1.3E-06 1.6E-03 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 1.20E+00 No IUR 1.3E-02 9.00E-02 I
x 98-82-8 Cumene -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 1.90E+00 No IUR 1.8E-02 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 2.10E-01 1.9E-06 2.9E-02 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 1.20E+00 2.1E-06 3.8E-02 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 2.00E-01 1.8E-07 1.9E-04 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- -- -- 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 5.20E-01 No IUR 2.5E-03 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 2.00E+00 No IUR 3.8E-04 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 2.10E-01 No IUR 6.7E-05 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- 3.00E+00 CA
x 100-42-5 Styrene -- -- 1.00E+00 I
x 127-18-4 Tetrachloroethylene -- -- 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran 2.30E+00 No IUR 1.1E-03 2.00E+00 I
x 108-88-3 Toluene 9.40E-01 No IUR 1.8E-04 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 3.00E-01 No IUR 9.6E-06 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 4.00E-02 No IUR 7.7E-06 5.00E+00 I
x 79-01-6 Trichloroethylene 5.90E-02 1.2E-07 2.8E-02 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.00E+00 No IUR 1.4E-03 7.00E-01 H
x 526-73-8 Trimethylbenzene, 1,2,3- -- -- 5.00E-03 P
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.10E-01 No IUR 1.1E-03 1.00E-01 S
x 1330-20-7 Xylenes 4.00E-01 No IUR 3.8E-03 1.00E-01 I

TOTAL: 7.1E-06 2.3E-01

(1) Inhalation Pathway Exposure Parameters (RME): Units

Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_IA 70 ATc_C_IA 70 ATc_IA 70
Averaging time for non-carcinogens (yrs) ATnc_R_IA 26 ATnc_C_IA 25 ATnc_IA 26

Exposure duration (yrs) ED_R_IA 26 ED_C_IA 25 ED_IA 26
Exposure frequency (days/yr) EF_R_IA 350 EF_C_IA 250 EF_IA 350
Exposure time (hr/day) ET_R_IA 24 ET_C_IA 8 ET_IA 24

Residential Commercial Selected (based on
scenario)

IUR
Source*

RFC
Source*

Mutagenic
Indicator

CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)
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x OSWER VAPOR INTRUSION ASSESSMENT - 181 CHURCH ROAD (IA1)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i

IUR
Source*

RFC
Source*

Mutagenic
Indicator

CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)

(2) Generic Attenuation Factors:

Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater ( - ) AFgw_R_IA 0.001 AFgw_C_IA 0.001 AFgw_IA 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_IA 0.03 AFss_C_IA 0.03 AFss_IA 0.03

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals

Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_IA 1.00E-06 mIURTCE_C_IA 0.00E+00 mIURTCE_IA 1.00E-06

IURTCE_R_IA 3.10E-06 IURTCE_C_IA 4.10E-06 IURTCE_IA 3.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4
6 - 16 years 10

16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I = IRIS: EPA Integrated Risk Information System (IRIS). Available online at: http://www.epa.gov/iris/subst/index.html

P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5
X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

3
1

72

Residential Commercial

Residential Commercial Selected (based on
scenario)

Selected (based on
scenario)

Note: This section applies to trichloroethylene

and other mutagenic chemicals, but not to vinyl

chloride.

Age Cohort Exposure
Duration

Age-dependent adjustment
factor

10
3
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x OSWER VAPOR INTRUSION ASSESSMENT - 181 CHURCH ROAD (IA2)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 1.80E+01 No IUR 5.6E-04 3.10E+01 A
x 75-05-8 Acetonitrile -- -- 6.00E-02 I
x 71-43-2 Benzene 2.40E-01 6.7E-07 7.7E-03 7.80E-06 I 3.00E-02 I
x 75-27-4 Bromodichloromethane -- -- 3.70E-05 CA
x 75-25-2 Bromoform -- -- 1.10E-06 I
x 74-83-9 Bromomethane 6.20E-01 No IUR 1.2E-01 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 1.40E+00 No IUR 1.9E-03 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 2.60E-01 5.6E-07 2.5E-03 6.00E-06 I 1.00E-01 I
x 108-90-7 Chlorobenzene -- -- 5.00E-02 P
x 67-66-3 Chloroform -- -- 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 8.70E-01 No IUR 9.3E-03 9.00E-02 I
x 98-82-8 Cumene -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 1.90E+00 No IUR 1.8E-02 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 8.00E-02 7.4E-07 1.1E-02 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 3.20E-01 5.7E-07 1.0E-02 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 2.00E-01 1.8E-07 1.9E-04 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 1.30E-01 No IUR 1.8E-04 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 2.40E+00 No IUR 1.2E-02 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 3.80E+00 No IUR 7.3E-04 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 1.70E-01 No IUR 5.4E-05 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- 3.00E+00 CA
x 100-42-5 Styrene 1.60E-01 No IUR 1.5E-04 1.00E+00 I
x 127-18-4 Tetrachloroethylene -- -- 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran 6.20E+00 No IUR 3.0E-03 2.00E+00 I
x 108-88-3 Toluene 8.00E-01 No IUR 1.5E-04 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 2.90E-01 No IUR 9.3E-06 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 3.10E-02 No IUR 5.9E-06 5.00E+00 I
x 79-01-6 Trichloroethylene 2.00E-02 4.2E-08 9.6E-03 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.00E+00 No IUR 1.4E-03 7.00E-01 H
x 526-73-8 Trimethylbenzene, 1,2,3- -- -- 5.00E-03 P
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.50E-01 No IUR 1.4E-03 1.00E-01 S
x 1330-20-7 Xylenes 4.80E-01 No IUR 4.6E-03 1.00E-01 I

TOTAL: 2.8E-06 2.1E-01

(1) Inhalation Pathway Exposure Parameters (RME): Units

Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_IA 70 ATc_C_IA 70 ATc_IA 70
Averaging time for non-carcinogens (yrs) ATnc_R_IA 26 ATnc_C_IA 25 ATnc_IA 26

Exposure duration (yrs) ED_R_IA 26 ED_C_IA 25 ED_IA 26
Exposure frequency (days/yr) EF_R_IA 350 EF_C_IA 250 EF_IA 350
Exposure time (hr/day) ET_R_IA 24 ET_C_IA 8 ET_IA 24

Residential Commercial Selected (based on
scenario)

IUR
Source*

RFC
Source*

Mutagenic
Indicator

CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)
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x OSWER VAPOR INTRUSION ASSESSMENT - 181 CHURCH ROAD (IA2)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i

IUR
Source*

RFC
Source*

Mutagenic
Indicator

CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)

(2) Generic Attenuation Factors:

Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater ( - ) AFgw_R_IA 0.001 AFgw_C_IA 0.001 AFgw_IA 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_IA 0.03 AFss_C_IA 0.03 AFss_IA 0.03

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals

Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_IA 1.00E-06 mIURTCE_C_IA 0.00E+00 mIURTCE_IA 1.00E-06

IURTCE_R_IA 3.10E-06 IURTCE_C_IA 4.10E-06 IURTCE_IA 3.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4
6 - 16 years 10

16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I = IRIS: EPA Integrated Risk Information System (IRIS). Available online at: http://www.epa.gov/iris/subst/index.html

P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5
X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

3
1

72

Residential Commercial

Residential Commercial Selected (based on
scenario)

Selected (based on
scenario)

Note: This section applies to trichloroethylene

and other mutagenic chemicals, but not to vinyl

chloride.

Age Cohort Exposure
Duration

Age-dependent adjustment
factor

10
3
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x OSWER VAPOR INTRUSION ASSESSMENT - 181 CHURCH ROAD (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 4.50E+01 1.35E+00 No IUR 4.2E-05 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 3.10E-01 9.30E-03 2.6E-08 3.0E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 9.7E-01 2.91E-02 No IUR 5.6E-03 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 1.7E+00 5.10E-02 No IUR 7.0E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride -- -- -- 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform -- -- -- 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane -- -- -- 9.00E-02 I
x 98-82-8 Cumene 1.0E+01 3.00E-01 No IUR 7.2E-04 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.0E+00 6.00E-02 No IUR 5.8E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 9.3E-02 2.79E-03 2.6E-08 3.8E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 1.9E-01 5.70E-03 5.1E-09 5.5E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 3.0E-01 9.00E-03 No IUR 1.2E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- 9.0E-01 2.70E-02 No IUR 8.6E-04 3.00E-02 I
x 67-63-0 Isopropanol 9.3E+00 2.79E-01 No IUR 1.3E-03 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 6.2E+00 1.86E-01 No IUR 3.6E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 4.0E-01 1.20E-02 No IUR 3.8E-06 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene 4.7E-01 1.41E-02 No IUR 1.4E-05 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene -- -- -- 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 1.2E+00 3.60E-02 No IUR 6.9E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 8.0E-01 2.40E-02 No IUR 7.7E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 6.0E-02 1.80E-03 No IUR 3.5E-07 5.00E+00 I
x 79-01-6 Trichloroethylene -- -- -- see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.3E+00 3.90E-02 No IUR 5.3E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 1.3E+00 3.90E-02 No IUR 5.3E-03 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.4E-01 4.20E-03 No IUR 4.0E-05 1.00E-01 S
x 1330-20-7 Xylenes 3.2E-01 9.60E-03 No IUR 9.2E-05 1.00E-01 I

TOTAL: 5.7E-08 1.5E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator
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x OSWER VAPOR INTRUSION ASSESSMENT - 194 CHURCH ROAD (IA1)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 7.60E+00 No IUR 2.4E-04 3.10E+01 A
x 75-05-8 Acetonitrile -- -- 6.00E-02 I
x 71-43-2 Benzene 4.80E-01 1.3E-06 1.5E-02 7.80E-06 I 3.00E-02 I
x 75-27-4 Bromodichloromethane -- -- 3.70E-05 CA
x 75-25-2 Bromoform -- -- 1.10E-06 I
x 74-83-9 Bromomethane -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide -- -- 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.70E-01 7.9E-07 3.5E-03 6.00E-06 I 1.00E-01 I
x 108-90-7 Chlorobenzene -- -- 5.00E-02 P
x 67-66-3 Chloroform -- -- 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 9.10E-01 No IUR 9.7E-03 9.00E-02 I
x 98-82-8 Cumene -- -- 4.00E-01 I
x 110-82-7 Cyclohexane 1.70E-01 No IUR 2.7E-05 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.20E+00 No IUR 2.1E-02 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- -- -- 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 6.80E-01 1.2E-06 2.2E-02 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 9.00E-02 8.0E-08 8.6E-05 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 6.00E-01 No IUR 8.2E-04 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 9.30E+00 No IUR 4.5E-02 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 7.70E-01 No IUR 1.5E-04 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride 2.50E-01 2.5E-09 4.0E-04 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- 3.00E+00 CA
x 100-42-5 Styrene -- -- 1.00E+00 I
x 127-18-4 Tetrachloroethylene 5.60E-02 5.2E-09 1.3E-03 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- 2.00E+00 I
x 108-88-3 Toluene 9.40E-01 No IUR 1.8E-04 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 4.10E-01 No IUR 1.3E-05 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 6.00E-02 No IUR 1.2E-05 5.00E+00 I
x 79-01-6 Trichloroethylene 2.50E+00 5.2E-06 1.2E+00 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 9.60E-01 No IUR 1.3E-03 7.00E-01 H
x 526-73-8 Trimethylbenzene, 1,2,3- -- -- 5.00E-03 P
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 7.80E-02 No IUR 7.5E-04 1.00E-01 S
x 1330-20-7 Xylenes 2.30E-01 No IUR 2.2E-03 1.00E-01 I

TOTAL: 8.6E-06 1.3E+00

(1) Inhalation Pathway Exposure Parameters (RME): Units

Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_IA 70 ATc_C_IA 70 ATc_IA 70
Averaging time for non-carcinogens (yrs) ATnc_R_IA 26 ATnc_C_IA 25 ATnc_IA 26

Exposure duration (yrs) ED_R_IA 26 ED_C_IA 25 ED_IA 26
Exposure frequency (days/yr) EF_R_IA 350 EF_C_IA 250 EF_IA 350
Exposure time (hr/day) ET_R_IA 24 ET_C_IA 8 ET_IA 24

Residential Commercial Selected (based on
scenario)

IUR
Source*

RFC
Source*

Mutagenic
Indicator

CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)
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x OSWER VAPOR INTRUSION ASSESSMENT - 194 CHURCH ROAD (IA1)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i

IUR
Source*

RFC
Source*

Mutagenic
Indicator

CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)

(2) Generic Attenuation Factors:

Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater ( - ) AFgw_R_IA 0.001 AFgw_C_IA 0.001 AFgw_IA 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_IA 0.03 AFss_C_IA 0.03 AFss_IA 0.03

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals

Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_IA 1.00E-06 mIURTCE_C_IA 0.00E+00 mIURTCE_IA 1.00E-06

IURTCE_R_IA 3.10E-06 IURTCE_C_IA 4.10E-06 IURTCE_IA 3.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4
6 - 16 years 10

16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I = IRIS: EPA Integrated Risk Information System (IRIS). Available online at: http://www.epa.gov/iris/subst/index.html

P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5
X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

3
1

72

Residential Commercial

Residential Commercial Selected (based on
scenario)

Selected (based on
scenario)

Note: This section applies to trichloroethylene

and other mutagenic chemicals, but not to vinyl

chloride.

Age Cohort Exposure
Duration

Age-dependent adjustment
factor

10
3
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x OSWER VAPOR INTRUSION ASSESSMENT - 194 CHURCH ROAD (IA2)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 1.00E+01 No IUR 3.1E-04 3.10E+01 A
x 75-05-8 Acetonitrile -- -- 6.00E-02 I
x 71-43-2 Benzene 5.10E-01 1.4E-06 1.6E-02 7.80E-06 I 3.00E-02 I
x 75-27-4 Bromodichloromethane -- -- 3.70E-05 CA
x 75-25-2 Bromoform -- -- 1.10E-06 I
x 74-83-9 Bromomethane -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide -- -- 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 5.00E-01 1.1E-06 4.8E-03 6.00E-06 I 1.00E-01 I
x 108-90-7 Chlorobenzene -- -- 5.00E-02 P
x 67-66-3 Chloroform -- -- 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 1.10E+00 No IUR 1.2E-02 9.00E-02 I
x 98-82-8 Cumene -- -- 4.00E-01 I
x 110-82-7 Cyclohexane 1.40E-01 No IUR 2.2E-05 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.30E+00 No IUR 2.2E-02 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- -- -- 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 9.10E-02 8.1E-08 8.7E-05 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 6.70E-01 No IUR 9.2E-04 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 1.30E+01 No IUR 6.2E-02 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 6.50E-01 No IUR 1.2E-04 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride 4.20E-01 4.1E-09 6.7E-04 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- 3.00E+00 CA
x 100-42-5 Styrene -- -- 1.00E+00 I
x 127-18-4 Tetrachloroethylene 8.10E-02 7.5E-09 1.9E-03 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- 2.00E+00 I
x 108-88-3 Toluene 9.80E-01 No IUR 1.9E-04 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 4.10E-01 No IUR 1.3E-05 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 5.10E-02 No IUR 9.8E-06 5.00E+00 I
x 79-01-6 Trichloroethylene 2.00E+00 4.2E-06 9.6E-01 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.00E+00 No IUR 1.4E-03 7.00E-01 H
x 526-73-8 Trimethylbenzene, 1,2,3- -- -- 5.00E-03 P
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 8.30E-02 No IUR 8.0E-04 1.00E-01 S
x 1330-20-7 Xylenes 2.50E-01 No IUR 2.4E-03 1.00E-01 I

TOTAL: 6.8E-06 1.1E+00

(1) Inhalation Pathway Exposure Parameters (RME): Units

Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_IA 70 ATc_C_IA 70 ATc_IA 70
Averaging time for non-carcinogens (yrs) ATnc_R_IA 26 ATnc_C_IA 25 ATnc_IA 26

Exposure duration (yrs) ED_R_IA 26 ED_C_IA 25 ED_IA 26
Exposure frequency (days/yr) EF_R_IA 350 EF_C_IA 250 EF_IA 350
Exposure time (hr/day) ET_R_IA 24 ET_C_IA 8 ET_IA 24

Residential Commercial Selected (based on
scenario)

IUR
Source*

RFC
Source*

Mutagenic
Indicator

CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)
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x OSWER VAPOR INTRUSION ASSESSMENT - 194 CHURCH ROAD (IA2)
x Indoor Air Concentration to Risk (IAC-Risk) Calculator Version 3.4, June 2015 RSLs
x

x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 1

x

x

Site Indoor Air
Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3)-1 (mg/m3) i

IUR
Source*

RFC
Source*

Mutagenic
Indicator

CR HQ

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column E)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column F)

(2) Generic Attenuation Factors:

Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater ( - ) AFgw_R_IA 0.001 AFgw_C_IA 0.001 AFgw_IA 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_IA 0.03 AFss_C_IA 0.03 AFss_IA 0.03

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals

Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_IA 1.00E-06 mIURTCE_C_IA 0.00E+00 mIURTCE_IA 1.00E-06

IURTCE_R_IA 3.10E-06 IURTCE_C_IA 4.10E-06 IURTCE_IA 3.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4
6 - 16 years 10

16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I = IRIS: EPA Integrated Risk Information System (IRIS). Available online at: http://www.epa.gov/iris/subst/index.html

P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5
X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

3
1

72

Residential Commercial

Residential Commercial Selected (based on
scenario)

Selected (based on
scenario)

Note: This section applies to trichloroethylene

and other mutagenic chemicals, but not to vinyl

chloride.

Age Cohort Exposure
Duration

Age-dependent adjustment
factor

10
3
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x OSWER VAPOR INTRUSION ASSESSMENT - 194 CHURCH ROAD (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 2.60E+01 7.80E-01 No IUR 2.4E-05 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 1.20E+00 3.60E-02 1.0E-07 1.2E-03 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 3.4E+00 1.02E-01 No IUR 1.4E-04 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 7.5E-01 2.25E-02 4.8E-08 2.2E-04 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 5.4E-01 1.62E-02 1.3E-07 1.6E-04 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane -- -- -- 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 3.0E+00 9.00E-02 No IUR 8.6E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- 1.8E-01 5.40E-03 3.1E-09 No RfC 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- -- -- -- 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- 2.5E-01 7.50E-03 No IUR 3.6E-05 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 1.4E+00 4.20E-02 7.5E-08 1.3E-03 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 1.3E-01 3.90E-03 3.5E-09 3.7E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 1.3E+00 3.90E-02 No IUR 5.3E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 2.9E+00 8.70E-02 No IUR 4.2E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 6.0E+00 1.80E-01 No IUR 3.5E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 6.2E-01 1.86E-02 1.7E-09 4.5E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 6.8E-01 2.04E-02 No IUR 3.9E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 7.4E+00 2.22E-01 No IUR 7.1E-06 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 6.0E+00 1.80E-01 No IUR 3.5E-05 5.00E+00 I
x 79-01-6 Trichloroethylene 5.9E+02 1.77E+01 3.7E-05 8.5E+00 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.5E+01 4.50E-01 No IUR 6.2E-04 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 6.9E-01 2.07E-02 No IUR 2.8E-03 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 3.2E-01 9.60E-03 No IUR 9.2E-05 1.00E-01 S
x 1330-20-7 Xylenes 6.1E-01 1.83E-02 No IUR 1.8E-04 1.00E-01 I

TOTAL: 3.7E-05 8.5E+00

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 194 CHURCH ROAD (SSG2)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 2.20E+01 6.60E-01 No IUR 2.0E-05 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 4.20E-01 1.26E-02 3.5E-08 4.0E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 1.6E+00 4.80E-02 No IUR 6.6E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.3E-01 9.90E-03 2.1E-08 9.5E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 1.9E-01 5.70E-03 4.7E-08 5.6E-05 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 1.0E+00 3.00E-02 No IUR 3.2E-04 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.7E+00 8.10E-02 No IUR 7.8E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- 3.3E-02 9.90E-04 5.6E-10 No RfC 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 2.6E-02 7.80E-04 7.2E-09 1.1E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 1.2E+00 3.60E-02 6.4E-08 1.2E-03 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) 6.9E-01 2.07E-02 No IUR 2.0E-06 1.00E+01 I
x 100-41-4 Ethylbenzene 1.4E-01 4.20E-03 3.7E-09 4.0E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 1.9E-01 5.70E-03 No IUR 7.8E-06 7.00E-01 I
x 591-78-6 Hexanone, 2- 7.8E-01 2.34E-02 No IUR 7.5E-04 3.00E-02 I
x 67-63-0 Isopropanol 1.7E+00 5.10E-02 No IUR 2.4E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 2.8E+00 8.40E-02 No IUR 1.6E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) 3.0E-02 9.00E-04 8.3E-11 2.9E-07 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride 4.9E-01 1.47E-02 1.4E-10 2.3E-05 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene 1.8E-01 5.40E-03 No IUR 5.2E-06 1.00E+00 X
x 115-07-1 Propylene 9.3E-01 2.79E-02 No IUR 8.9E-06 3.00E+00 CA
x 100-42-5 Styrene 5.1E-01 1.53E-02 No IUR 1.5E-05 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- 1.2E-01 3.60E-03 7.4E-08 No RfC 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 1.4E-01 4.20E-03 3.9E-10 1.0E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran 6.8E-01 2.04E-02 No IUR 9.8E-06 2.00E+00 I
x 108-88-3 Toluene 6.8E-01 2.04E-02 No IUR 3.9E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 4.0E+00 1.20E-01 No IUR 3.8E-06 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 1.4E+00 4.20E-02 No IUR 8.1E-06 5.00E+00 I
x 79-01-6 Trichloroethylene 1.7E+01 5.10E-01 1.1E-06 2.4E-01 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 6.2E+00 1.86E-01 No IUR 2.5E-04 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 3.4E-01 1.02E-02 No IUR 1.4E-03 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride 3.3E-02 9.90E-04 4.3E-09 9.5E-06 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 2.0E-01 6.00E-03 No IUR 5.8E-05 1.00E-01 S
x 1330-20-7 Xylenes 4.3E-01 1.29E-02 No IUR 1.2E-04 1.00E-01 I

TOTAL: 1.3E-06 2.5E-01

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 194 CHURCH ROAD (SSGR1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 5.50E+00 1.65E-01 No IUR 5.1E-06 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 2.60E-01 7.80E-03 2.2E-08 2.5E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 2.6E-01 7.80E-03 No IUR 1.1E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.4E-01 1.02E-02 2.2E-08 9.8E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform -- -- -- 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane -- -- -- 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.4E+00 7.20E-02 No IUR 6.9E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- 3.9E-02 1.17E-03 6.7E-10 No RfC 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- -- -- -- 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- 4.8E-02 1.44E-03 No IUR 6.9E-06 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 3.4E-02 1.02E-03 9.1E-10 9.8E-07 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 1.9E-01 5.70E-03 No IUR 7.8E-06 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol -- -- -- 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 7.1E-01 2.13E-02 No IUR 4.1E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) 2.0E-02 6.00E-04 5.6E-11 1.9E-07 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride 2.0E-01 6.00E-03 5.9E-11 9.6E-06 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 8.1E-02 2.43E-03 2.3E-10 5.8E-05 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 1.4E-01 4.20E-03 No IUR 8.1E-07 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 9.2E-01 2.76E-02 No IUR 8.8E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 6.5E-01 1.95E-02 No IUR 3.7E-06 5.00E+00 I
x 79-01-6 Trichloroethylene 7.0E+01 2.10E+00 4.4E-06 1.0E+00 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 2.6E+00 7.80E-02 No IUR 1.1E-04 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 3.2E-02 9.60E-04 No IUR 9.2E-06 1.00E-01 S
x 1330-20-7 Xylenes 7.8E-02 2.34E-03 No IUR 2.2E-05 1.00E-01 I

TOTAL: 4.4E-06 1.0E+00

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 194 CHURCH ROAD (SSGR2)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 5.50E+00 1.65E-01 No IUR 5.1E-06 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 1.10E-01 3.30E-03 9.2E-09 1.1E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 4.0E-01 1.20E-02 No IUR 1.6E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.0E-01 9.00E-03 1.9E-08 8.6E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 1.2E-01 3.60E-03 2.9E-08 3.5E-05 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 1.9E-01 5.70E-03 No IUR 6.1E-05 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.3E+00 6.90E-02 No IUR 6.6E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- -- -- -- 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 3.1E-02 9.30E-04 8.3E-10 8.9E-07 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- -- -- -- 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol -- -- -- 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 9.0E-01 2.70E-02 No IUR 5.2E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) 2.3E-02 6.90E-04 6.4E-11 2.2E-07 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride 4.9E-01 1.47E-02 1.4E-10 2.3E-05 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 4.3E-02 1.29E-03 1.2E-10 3.1E-05 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 1.3E-01 3.90E-03 No IUR 7.5E-07 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 4.0E-01 1.20E-02 No IUR 3.8E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 1.3E-01 3.90E-03 No IUR 7.5E-07 5.00E+00 I
x 79-01-6 Trichloroethylene 2.4E+00 7.20E-02 1.5E-07 3.5E-02 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 9.6E-01 2.88E-02 No IUR 3.9E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 5.2E-02 1.56E-03 No IUR 1.5E-05 1.00E-01 S
x 1330-20-7 Xylenes 1.1E-01 3.30E-03 No IUR 3.2E-05 1.00E-01 I

TOTAL: 2.1E-07 3.6E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 205 CHURCH ROAD (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 1.30E+01 3.90E-01 No IUR 1.2E-05 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 1.20E-01 3.60E-03 1.0E-08 1.2E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 8.0E-01 2.40E-02 No IUR 4.6E-03 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 8.1E-01 2.43E-02 No IUR 3.3E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 2.6E-01 7.80E-03 1.7E-08 7.5E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 6.3E-01 1.89E-02 1.5E-07 1.8E-04 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane -- -- -- 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.1E+00 6.30E-02 No IUR 6.0E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 2.9E-01 8.70E-03 8.1E-08 1.2E-03 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 6.5E-02 1.95E-03 1.7E-09 1.9E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- -- -- -- 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 2.4E+00 7.20E-02 No IUR 3.5E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 6.0E-01 1.80E-02 No IUR 3.5E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 2.1E-01 6.30E-03 No IUR 2.0E-06 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene 2.8E-01 8.40E-03 No IUR 8.1E-06 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene -- -- -- 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 4.5E-01 1.35E-02 No IUR 2.6E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 5.7E-01 1.71E-02 No IUR 5.5E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 3.0E-02 9.00E-04 No IUR 1.7E-07 5.00E+00 I
x 79-01-6 Trichloroethylene 2.0E-02 6.00E-04 1.3E-09 2.9E-04 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.6E+01 4.80E-01 No IUR 6.6E-04 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 4.3E-02 1.29E-03 No IUR 1.2E-05 1.00E-01 S
x 1330-20-7 Xylenes 1.1E-01 3.30E-03 No IUR 3.2E-05 1.00E-01 I

TOTAL: 2.7E-07 8.2E-03

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator
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x OSWER VAPOR INTRUSION ASSESSMENT - 205 CHURCH ROAD (SSG2)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 3.30E+01 9.90E-01 No IUR 3.1E-05 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 1.80E-01 5.40E-03 1.5E-08 1.7E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 8.5E-01 2.55E-02 No IUR 4.9E-03 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 1.3E+00 3.90E-02 No IUR 5.3E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 2.1E-01 6.30E-03 1.3E-08 6.0E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 1.2E-01 3.60E-03 2.9E-08 3.5E-05 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 2.9E-01 8.70E-03 No IUR 9.3E-05 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.1E+00 6.30E-02 No IUR 6.0E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 1.1E+00 3.30E-02 3.1E-07 4.5E-03 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 1.6E-01 4.80E-03 4.3E-09 4.6E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- -- -- -- 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 3.4E+00 1.02E-01 No IUR 4.9E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 1.4E+00 4.20E-02 No IUR 8.1E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 3.5E-01 1.05E-02 No IUR 3.4E-06 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride 1.8E+00 5.40E-02 5.3E-10 8.6E-05 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene 1.3E+00 3.90E-02 No IUR 3.7E-05 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 2.6E-01 7.80E-03 7.2E-10 1.9E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 8.3E-01 2.49E-02 No IUR 4.8E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 5.7E-01 1.71E-02 No IUR 5.5E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 2.1E-02 6.30E-04 No IUR 1.2E-07 5.00E+00 I
x 79-01-6 Trichloroethylene -- -- -- see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 2.6E+01 7.80E-01 No IUR 1.1E-03 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.3E-01 3.90E-03 No IUR 3.7E-05 1.00E-01 S
x 1330-20-7 Xylenes 3.9E-01 1.17E-02 No IUR 1.1E-04 1.00E-01 I

TOTAL: 3.7E-07 1.2E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator
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x OSWER VAPOR INTRUSION ASSESSMENT - 207 CHURCH ROAD (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 2.30E+01 6.90E-01 No IUR 2.1E-05 3.10E+01 A
x 75-05-8 Acetonitrile 1.30E+00 3.90E-02 No IUR 6.2E-04 6.00E-02 I
x 71-43-2 Benzene 1.60E+00 4.80E-02 1.3E-07 1.5E-03 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 8.2E-01 2.46E-02 No IUR 4.7E-03 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 4.7E+00 1.41E-01 No IUR 1.9E-04 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.2E-01 9.60E-03 2.1E-08 9.2E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform -- -- -- 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 8.9E-01 2.67E-02 No IUR 2.8E-04 9.00E-02 I
x 98-82-8 Cumene 1.0E+00 3.00E-02 No IUR 7.2E-05 4.00E-01 I
x 110-82-7 Cyclohexane 2.0E-01 6.00E-03 No IUR 9.6E-07 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- 1.6E-01 4.80E-03 No IUR 2.3E-05 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.1E+00 6.30E-02 No IUR 6.0E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 4.5E-01 1.35E-02 1.3E-07 1.8E-03 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 1.3E+00 3.90E-02 3.5E-08 3.7E-05 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 1.3E+00 3.90E-02 No IUR 5.3E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 3.9E+00 1.17E-01 No IUR 5.6E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 2.0E+00 6.00E-02 No IUR 1.2E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 1.3E-01 3.90E-03 No IUR 1.2E-06 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) 4.0E-02 1.20E-03 1.1E-10 3.8E-07 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride 4.5E-01 1.35E-02 1.3E-10 2.2E-05 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene 1.0E+00 3.00E-02 3.6E-07 9.6E-03 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene 3.5E-01 1.05E-02 No IUR 1.0E-05 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene 2.0E-01 6.00E-03 No IUR 5.8E-06 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 2.0E-01 6.00E-03 5.6E-10 1.4E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran 1.1E+00 3.30E-02 No IUR 1.6E-05 2.00E+00 I
x 108-88-3 Toluene 1.0E+01 3.00E-01 No IUR 5.8E-05 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 6.4E-01 1.92E-02 No IUR 6.1E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 3.2E-02 9.60E-04 No IUR 1.8E-07 5.00E+00 I
x 79-01-6 Trichloroethylene 2.0E-01 6.00E-03 1.3E-08 2.9E-03 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.2E+00 3.60E-02 No IUR 4.9E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 1.7E+00 5.10E-02 No IUR 7.0E-03 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride 2.1E-02 6.30E-04 2.7E-09 6.0E-06 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.4E+00 4.20E-02 No IUR 4.0E-04 1.00E-01 S
x 1330-20-7 Xylenes 4.8E+00 1.44E-01 No IUR 1.4E-03 1.00E-01 I

TOTAL: 6.9E-07 3.2E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 208 CHURCH ROAD (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 1.50E+01 4.50E-01 No IUR 1.4E-05 3.10E+01 A
x 75-05-8 Acetonitrile 2.50E+00 7.50E-02 No IUR 1.2E-03 6.00E-02 I
x 71-43-2 Benzene 2.00E-01 6.00E-03 1.7E-08 1.9E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 2.0E+00 6.00E-02 No IUR 8.2E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.2E-01 9.60E-03 2.1E-08 9.2E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 1.9E+01 5.70E-01 4.7E-06 5.6E-03 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 5.0E-01 1.50E-02 No IUR 1.6E-04 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane 1.1E-01 3.30E-03 No IUR 5.3E-07 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.4E+00 7.20E-02 No IUR 6.9E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 4.5E-02 1.35E-03 1.3E-08 1.8E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 4.0E-01 1.20E-02 2.1E-08 3.8E-04 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 5.2E-02 1.56E-03 1.4E-09 1.5E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 2.0E-01 6.00E-03 No IUR 8.2E-06 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 9.3E-01 2.79E-02 No IUR 1.3E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) -- -- -- 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 1.3E-01 3.90E-03 No IUR 1.2E-06 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) 2.4E-02 7.20E-04 6.7E-11 2.3E-07 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride 2.2E+00 6.60E-02 6.5E-10 1.1E-04 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene 2.8E+00 8.40E-02 No IUR 2.7E-05 3.00E+00 CA
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 1.7E-01 5.10E-03 4.7E-10 1.2E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 1.7E-01 5.10E-03 No IUR 9.8E-07 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 5.6E-01 1.68E-02 No IUR 5.4E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 8.2E-01 2.46E-02 No IUR 4.7E-06 5.00E+00 I
x 79-01-6 Trichloroethylene 2.0E-02 6.00E-04 1.3E-09 2.9E-04 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.2E+00 3.60E-02 No IUR 4.9E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride 2.4E-02 7.20E-04 3.1E-09 6.9E-06 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 3.4E-02 1.02E-03 No IUR 9.8E-06 1.00E-01 S
x 1330-20-7 Xylenes 9.6E-02 2.88E-03 No IUR 2.8E-05 1.00E-01 I

TOTAL: 4.7E-06 9.4E-03

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 212 CHURCH ROAD (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 1.90E+01 5.70E-01 No IUR 1.8E-05 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 2.50E-01 7.50E-03 2.1E-08 2.4E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 1.2E+00 3.60E-02 No IUR 6.9E-03 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide -- -- -- 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.0E-01 9.00E-03 1.9E-08 8.6E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform -- -- -- 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane -- -- -- 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 1.9E+00 5.70E-02 No IUR 5.5E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- -- -- -- 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 3.0E-01 9.00E-03 8.0E-09 8.6E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 1.2E+00 3.60E-02 No IUR 4.9E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol -- -- -- 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 3.8E+00 1.14E-01 No IUR 2.2E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene -- -- -- 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 9.8E-01 2.94E-02 No IUR 5.6E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 1.6E+00 4.80E-02 No IUR 1.5E-06 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 3.5E-01 1.05E-02 No IUR 2.0E-06 5.00E+00 I
x 79-01-6 Trichloroethylene 2.0E-01 6.00E-03 1.3E-08 2.9E-03 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.2E+00 3.60E-02 No IUR 4.9E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 1.3E+00 3.90E-02 No IUR 5.3E-03 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 3.6E-01 1.08E-02 No IUR 1.0E-04 1.00E-01 S
x 1330-20-7 Xylenes 1.1E+00 3.30E-02 No IUR 3.2E-04 1.00E-01 I

TOTAL: 6.1E-08 1.7E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator
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x OSWER VAPOR INTRUSION ASSESSMENT - 222 CHURCH ROAD (SG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 1.10E+01 3.30E-01 No IUR 1.0E-05 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 2.10E-01 6.30E-03 1.8E-08 2.0E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 6.2E-01 1.86E-02 No IUR 3.6E-03 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 1.9E+01 5.70E-01 No IUR 7.8E-04 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 2.6E-01 7.80E-03 1.7E-08 7.5E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 3.0E-01 9.00E-03 7.4E-08 8.8E-05 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 5.4E-01 1.62E-02 No IUR 1.7E-04 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.0E+00 6.00E-02 No IUR 5.8E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 4.0E-01 1.20E-02 1.1E-07 1.6E-03 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 5.0E+00 1.50E-01 2.7E-07 4.8E-03 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 3.9E-02 1.17E-03 1.0E-09 1.1E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- -- -- -- 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 3.7E-01 1.11E-02 No IUR 5.3E-05 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 1.7E+00 5.10E-02 No IUR 9.8E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 5.1E+00 1.53E-01 1.4E-08 3.7E-03 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 2.0E-01 6.00E-03 No IUR 1.2E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 9.1E-01 2.73E-02 No IUR 8.7E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 6.5E-02 1.95E-03 No IUR 3.7E-07 5.00E+00 I
x 79-01-6 Trichloroethylene 2.8E-01 8.40E-03 1.8E-08 4.0E-03 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.0E+00 3.00E-02 No IUR 4.1E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 5.2E-02 1.56E-03 No IUR 1.5E-05 1.00E-01 S
x 1330-20-7 Xylenes 5.6E-02 1.68E-03 No IUR 1.6E-05 1.00E-01 I

TOTAL: 5.2E-07 2.0E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator
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x OSWER VAPOR INTRUSION ASSESSMENT - 222 CHURCH ROAD (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 2.60E+01 7.80E-01 No IUR 2.4E-05 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 6.70E-01 2.01E-02 5.6E-08 6.4E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 7.0E-01 2.10E-02 No IUR 4.0E-03 5.00E-03 I
x 106-99-0 Butadiene, 1,3- 1.2E-01 3.60E-03 3.8E-08 1.7E-03 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 8.4E+00 2.52E-01 No IUR 3.5E-04 7.00E-01 I
x 56-23-5 Carbon Tetrachloride -- -- -- 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 2.4E-01 7.20E-03 5.9E-08 7.0E-05 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 4.3E-01 1.29E-02 No IUR 1.4E-04 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- 3.8E-01 1.14E-02 4.5E-08 1.4E-05 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.0E+00 6.00E-02 No IUR 5.8E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 4.5E-02 1.35E-03 1.3E-08 1.8E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 3.2E-01 9.60E-03 1.7E-08 3.1E-04 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) 2.2E-01 6.60E-03 No IUR 6.3E-07 1.00E+01 I
x 100-41-4 Ethylbenzene 2.3E-01 6.90E-03 6.1E-09 6.6E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 1.3E-01 3.90E-03 No IUR 5.3E-06 7.00E-01 I
x 591-78-6 Hexanone, 2- 7.8E-01 2.34E-02 No IUR 7.5E-04 3.00E-02 I
x 67-63-0 Isopropanol 1.2E+00 3.60E-02 No IUR 1.7E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 4.4E+00 1.32E-01 No IUR 2.5E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 3.0E-01 9.00E-03 No IUR 2.9E-06 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene 1.4E-01 4.20E-03 No IUR 4.0E-06 1.00E+00 X
x 115-07-1 Propylene 3.0E+00 9.00E-02 No IUR 2.9E-05 3.00E+00 CA
x 100-42-5 Styrene 6.0E+00 1.80E-01 No IUR 1.7E-04 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 1.8E+00 5.40E-02 5.0E-09 1.3E-03 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 2.0E+00 6.00E-02 No IUR 1.2E-05 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 5.8E-01 1.74E-02 No IUR 5.6E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 1.5E-01 4.50E-03 No IUR 8.6E-07 5.00E+00 I
x 79-01-6 Trichloroethylene 1.3E+00 3.90E-02 8.2E-08 1.9E-02 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.1E+00 3.30E-02 No IUR 4.5E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 5.0E-01 1.50E-02 No IUR 2.1E-03 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 3.2E-01 9.60E-03 No IUR 9.2E-05 1.00E-01 S
x 1330-20-7 Xylenes 6.9E-01 2.07E-02 No IUR 2.0E-04 1.00E-01 I

TOTAL: 3.2E-07 3.2E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 224 CHURCH ROAD (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 2.60E+01 7.80E-01 No IUR 2.4E-05 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 3.10E-01 9.30E-03 2.6E-08 3.0E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 1.7E+00 5.10E-02 No IUR 9.8E-03 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 8.7E+00 2.61E-01 No IUR 3.6E-04 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 2.8E-01 8.40E-03 1.8E-08 8.1E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 1.3E+00 3.90E-02 3.2E-07 3.8E-04 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 3.7E-01 1.11E-02 No IUR 1.2E-04 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane 1.2E-01 3.60E-03 No IUR 5.8E-07 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- 1.0E+00 3.00E-02 1.2E-07 3.6E-05 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.6E+00 7.80E-02 No IUR 7.5E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 3.5E-01 1.05E-02 9.7E-08 1.4E-03 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 123-91-1 Dioxane, 1,4- 1.2E+00 3.60E-02 6.4E-08 1.2E-03 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 4.1E-01 1.23E-02 1.1E-08 1.2E-05 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 7.0E-01 2.10E-02 No IUR 2.9E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- 6.6E-01 1.98E-02 No IUR 6.3E-04 3.00E-02 I
x 67-63-0 Isopropanol 1.0E+00 3.00E-02 No IUR 1.4E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 2.8E+00 8.40E-02 No IUR 1.6E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 2.6E-01 7.80E-03 No IUR 2.5E-06 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene 1.1E+00 3.30E-02 4.0E-07 1.1E-02 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene 1.7E+00 5.10E-02 No IUR 1.6E-05 3.00E+00 CA
x 100-42-5 Styrene 3.2E+00 9.60E-02 No IUR 9.2E-05 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- 5.9E-02 1.77E-03 3.7E-08 No RfC 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 1.1E-01 3.30E-03 3.1E-10 7.9E-05 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran 7.4E-01 2.22E-02 No IUR 1.1E-05 2.00E+00 I
x 108-88-3 Toluene 2.2E+00 6.60E-02 No IUR 1.3E-05 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 6.6E-01 1.98E-02 No IUR 6.3E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 1.5E+00 4.50E-02 No IUR 8.6E-06 5.00E+00 I
x 79-01-6 Trichloroethylene 6.4E+00 1.92E-01 4.0E-07 9.2E-02 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 2.4E+00 7.20E-02 No IUR 9.9E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 5.9E-01 1.77E-02 No IUR 2.4E-03 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 4.0E-01 1.20E-02 No IUR 1.2E-04 1.00E-01 S
x 1330-20-7 Xylenes 9.1E-01 2.73E-02 No IUR 2.6E-04 1.00E-01 I

TOTAL: 1.5E-06 1.2E-01

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 224 CHURCH ROAD (SSG2)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone -- -- -- 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 6.70E-01 2.01E-02 5.6E-08 6.4E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 1.2E+01 3.60E-01 No IUR 4.9E-04 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.0E-01 9.00E-03 1.9E-08 8.6E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 1.6E+00 4.80E-02 3.9E-07 4.7E-04 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 2.0E-01 6.00E-03 No IUR 6.4E-05 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane 1.0E-01 3.00E-03 No IUR 4.8E-07 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- 4.1E-01 1.23E-02 4.8E-08 1.5E-05 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.6E+00 7.80E-02 No IUR 7.5E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- -- -- -- 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 78-87-5 Dichloropropane, 1,2- 2.0E+00 6.00E-02 2.1E-07 1.4E-02 1.00E-05 CA 4.00E-03 I
x 123-91-1 Dioxane, 1,4- 5.4E-01 1.62E-02 2.9E-08 5.2E-04 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 1.6E-01 4.80E-03 4.3E-09 4.6E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 8.5E-01 2.55E-02 No IUR 3.5E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- 5.3E-01 1.59E-02 No IUR 5.1E-04 3.00E-02 I
x 67-63-0 Isopropanol 1.0E+00 3.00E-02 No IUR 1.4E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 2.4E+00 7.20E-02 No IUR 1.4E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene 1.5E+00 4.50E-02 No IUR 1.4E-05 3.00E+00 CA
x 100-42-5 Styrene 2.6E-01 7.80E-03 No IUR 7.5E-06 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- 7.6E-02 2.28E-03 4.7E-08 No RfC 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 2.4E-01 7.20E-03 6.7E-10 1.7E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran 6.0E-01 1.80E-02 No IUR 8.6E-06 2.00E+00 I
x 108-88-3 Toluene 7.2E-01 2.16E-02 No IUR 4.1E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 7.4E-01 2.22E-02 No IUR 7.1E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 3.3E+00 9.90E-02 No IUR 1.9E-05 5.00E+00 I
x 79-01-6 Trichloroethylene 1.7E+00 5.10E-02 1.1E-07 2.4E-02 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 2.1E+00 6.30E-02 No IUR 8.6E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 4.0E-01 1.20E-02 No IUR 1.6E-03 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride 1.4E-02 4.20E-04 1.8E-09 4.0E-06 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.5E-01 4.50E-03 No IUR 4.3E-05 1.00E-01 S
x 1330-20-7 Xylenes 4.3E-01 1.29E-02 No IUR 1.2E-04 1.00E-01 I

TOTAL: 9.2E-07 4.5E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator
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x OSWER VAPOR INTRUSION ASSESSMENT - 242 CHURCH ROAD (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 1.80E+01 5.40E-01 No IUR 1.7E-05 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 2.70E-01 8.10E-03 2.3E-08 2.6E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 8.5E-01 2.55E-02 No IUR 4.9E-03 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 2.5E+00 7.50E-02 No IUR 1.0E-04 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 2.8E-01 8.40E-03 1.8E-08 8.1E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 8.8E-01 2.64E-02 2.2E-07 2.6E-04 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane -- -- -- 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane 2.0E-01 6.00E-03 No IUR 9.6E-07 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- 2.0E-01 6.00E-03 2.4E-08 7.2E-06 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.1E+00 6.30E-02 No IUR 6.0E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- 1.8E-01 5.40E-03 3.1E-09 No RfC 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 3.9E-01 1.17E-02 1.1E-07 1.6E-03 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- 3.0E-01 9.00E-03 No IUR 4.3E-05 2.00E-01 I
x 78-87-5 Dichloropropane, 1,2- 2.2E+00 6.60E-02 2.4E-07 1.6E-02 1.00E-05 CA 4.00E-03 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 1.9E-01 5.70E-03 5.1E-09 5.5E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 4.9E-01 1.47E-02 No IUR 2.0E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 9.1E-01 2.73E-02 No IUR 1.3E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 1.7E+00 5.10E-02 No IUR 9.8E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 1.4E-01 4.20E-03 No IUR 1.3E-06 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) 1.0E-02 3.00E-04 2.8E-11 9.6E-08 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride 6.3E+00 1.89E-01 1.9E-09 3.0E-04 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene 1.0E+00 3.00E-02 No IUR 2.9E-05 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 2.8E+00 8.40E-02 7.8E-09 2.0E-03 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 1.6E+00 4.80E-02 No IUR 9.2E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 1.0E+00 3.00E-02 No IUR 9.6E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 2.2E+00 6.60E-02 No IUR 1.3E-05 5.00E+00 I
x 79-01-6 Trichloroethylene 4.5E+00 1.35E-01 2.8E-07 6.5E-02 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.0E+00 3.00E-02 No IUR 4.1E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 3.0E-01 9.00E-03 No IUR 1.2E-03 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride 4.3E-02 1.29E-03 5.6E-09 1.2E-05 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 2.4E-01 7.20E-03 No IUR 6.9E-05 1.00E-01 S
x 1330-20-7 Xylenes 5.6E-01 1.68E-02 No IUR 1.6E-04 1.00E-01 I

TOTAL: 9.3E-07 9.2E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator
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x OSWER VAPOR INTRUSION ASSESSMENT - 242 CHURCH ROAD (SSG2)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 1.10E+01 3.30E-01 No IUR 1.0E-05 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 3.50E-01 1.05E-02 2.9E-08 3.4E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 7.0E-01 2.10E-02 No IUR 4.0E-03 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 3.7E+00 1.11E-01 No IUR 1.5E-04 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 2.6E-01 7.80E-03 1.7E-08 7.5E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 4.6E-01 1.38E-02 1.1E-07 1.4E-04 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 2.9E-01 8.70E-03 No IUR 9.3E-05 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.0E+00 6.00E-02 No IUR 5.8E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 5.7E-02 1.71E-03 1.6E-08 2.3E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 78-87-5 Dichloropropane, 1,2- -- -- -- 1.00E-05 CA 4.00E-03 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 1.7E-01 5.10E-03 4.5E-09 4.9E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 3.0E-01 9.00E-03 No IUR 1.2E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 1.0E+00 3.00E-02 No IUR 1.4E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 9.1E-01 2.73E-02 No IUR 5.2E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride 1.0E+01 3.00E-01 3.0E-09 4.8E-04 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene 9.8E-01 2.94E-02 No IUR 2.8E-05 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 2.2E+00 6.60E-02 6.1E-09 1.6E-03 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 1.8E+00 5.40E-02 No IUR 1.0E-05 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 8.0E-01 2.40E-02 No IUR 7.7E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 1.3E-01 3.90E-03 No IUR 7.5E-07 5.00E+00 I
x 79-01-6 Trichloroethylene 1.8E-01 5.40E-03 1.1E-08 2.6E-03 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.1E+00 3.30E-02 No IUR 4.5E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.5E-01 4.50E-03 No IUR 4.3E-05 1.00E-01 S
x 1330-20-7 Xylenes 4.0E-01 1.20E-02 No IUR 1.2E-04 1.00E-01 I

TOTAL: 2.0E-07 1.1E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 390 SOUTH MOUNTAIN BLVD (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 5.50E+00 1.65E-01 No IUR 5.1E-06 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 3.50E-01 1.05E-02 2.9E-08 3.4E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 6.2E-01 1.86E-02 No IUR 3.6E-03 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 2.0E+00 6.00E-02 No IUR 8.2E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 1.8E-01 5.40E-03 1.2E-08 5.2E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 2.2E+00 6.60E-02 5.4E-07 6.5E-04 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 2.7E-01 8.10E-03 No IUR 8.6E-05 9.00E-02 I
x 98-82-8 Cumene 5.9E-01 1.77E-02 No IUR 4.2E-05 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.0E+00 6.00E-02 No IUR 5.8E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 2.8E-02 8.40E-04 7.8E-09 1.2E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 78-87-5 Dichloropropane, 1,2- -- -- -- 1.00E-05 CA 4.00E-03 I
x 123-91-1 Dioxane, 1,4- 2.0E-01 6.00E-03 1.1E-08 1.9E-04 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 6.5E-02 1.95E-03 1.7E-09 1.9E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 3.1E-01 9.30E-03 No IUR 1.3E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 4.2E-01 1.26E-02 No IUR 6.0E-05 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 6.0E-01 1.80E-02 No IUR 3.5E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) 8.3E-03 2.49E-04 2.3E-11 8.0E-08 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 2.0E-01 6.00E-03 5.6E-10 1.4E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 2.0E-01 6.00E-03 No IUR 1.2E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 4.0E-01 1.20E-02 No IUR 3.8E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 2.3E-01 6.90E-03 No IUR 1.3E-06 5.00E+00 I
x 79-01-6 Trichloroethylene 3.4E-02 1.02E-03 2.1E-09 4.9E-04 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.2E+00 3.60E-02 No IUR 4.9E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 4.8E-02 1.44E-03 No IUR 1.4E-05 1.00E-01 S
x 1330-20-7 Xylenes 1.3E-01 3.90E-03 No IUR 3.7E-05 1.00E-01 I

TOTAL: 6.0E-07 6.5E-03

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 390 SOUTH MOUNTAIN BLVD (SSG2)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 2.90E+01 8.70E-01 No IUR 2.7E-05 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 107-02-8 Acrolein -- -- -- 2.00E-05 I
x 71-43-2 Benzene 2.50E-01 7.50E-03 2.1E-08 2.4E-04 7.80E-06 I 3.00E-02 I
x 74-83-9 Bromomethane 8.2E-01 2.46E-02 No IUR 4.7E-03 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 5.9E+00 1.77E-01 No IUR 2.4E-04 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 1.6E-01 4.80E-03 1.0E-08 4.6E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 1.5E+00 4.50E-02 3.7E-07 4.4E-04 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 2.0E-01 6.00E-03 No IUR 6.4E-05 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.1E+00 6.30E-02 No IUR 6.0E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 5.3E-02 1.59E-03 1.5E-08 2.2E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 78-87-5 Dichloropropane, 1,2- -- -- -- 1.00E-05 CA 4.00E-03 I
x 123-91-1 Dioxane, 1,4- 3.0E-01 9.00E-03 1.6E-08 2.9E-04 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 1.5E-01 4.50E-03 4.0E-09 4.3E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 2.2E-01 6.60E-03 No IUR 9.0E-06 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 1.3E+00 3.90E-02 No IUR 1.9E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 3.2E+00 9.60E-02 No IUR 1.8E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 2.0E-01 6.00E-03 No IUR 1.9E-06 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) 1.2E-02 3.60E-04 3.3E-11 1.2E-07 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene 1.5E+00 4.50E-02 No IUR 1.4E-05 3.00E+00 CA
x 100-42-5 Styrene 1.8E-01 5.40E-03 No IUR 5.2E-06 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 2.9E-01 8.70E-03 8.1E-10 2.1E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 8.0E-01 2.40E-02 No IUR 4.6E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 4.8E-01 1.44E-02 No IUR 4.6E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 2.2E-01 6.60E-03 No IUR 1.3E-06 5.00E+00 I
x 79-01-6 Trichloroethylene 3.0E-02 9.00E-04 1.9E-09 4.3E-04 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.5E+00 4.50E-02 No IUR 6.2E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.3E-01 3.90E-03 No IUR 3.7E-05 1.00E-01 S
x 1330-20-7 Xylenes 2.7E-01 8.10E-03 No IUR 7.8E-05 1.00E-01 I

TOTAL: 4.4E-07 8.0E-03

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 393 SOUTH MOUNTAIN BLVD (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 9.30E+00 2.79E-01 No IUR 8.6E-06 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 107-02-8 Acrolein -- -- -- 2.00E-05 I
x 71-43-2 Benzene 1.90E+00 5.70E-02 1.6E-07 1.8E-03 7.80E-06 I 3.00E-02 I
x 75-27-4 Bromodichloromethane 2.50E+00 7.50E-02 9.9E-07 No RfC 3.70E-05 CA
x 74-83-9 Bromomethane 6.2E-01 1.86E-02 No IUR 3.6E-03 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 9.0E-01 2.70E-02 No IUR 3.7E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.8E-01 1.14E-02 2.4E-08 1.1E-04 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 9.8E+01 2.94E+00 2.4E-05 2.9E-02 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane -- -- -- 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.1E+00 6.30E-02 No IUR 6.0E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- 1.2E-01 3.60E-03 2.1E-09 No RfC 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 1.7E-01 5.10E-03 4.7E-08 7.0E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 78-87-5 Dichloropropane, 1,2- -- -- -- 1.00E-05 CA 4.00E-03 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 9.0E-02 2.70E-03 2.4E-09 2.6E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 2.7E-01 8.10E-03 No IUR 1.1E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 9.6E-01 2.88E-02 No IUR 1.4E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 9.7E-01 2.91E-02 No IUR 5.6E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) 3.0E-02 9.00E-04 8.3E-11 2.9E-07 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 3.1E+00 9.30E-02 8.6E-09 2.2E-03 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 1.2E+00 3.60E-02 No IUR 6.9E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 6.4E-01 1.92E-02 No IUR 6.1E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 1.2E+00 3.60E-02 No IUR 6.9E-06 5.00E+00 I
x 79-01-6 Trichloroethylene 7.5E-02 2.25E-03 4.7E-09 1.1E-03 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.0E+00 3.00E-02 No IUR 4.1E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride 3.6E-02 1.08E-03 4.7E-09 1.0E-05 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 4.0E-02 1.20E-03 No IUR 1.2E-05 1.00E-01 S
x 1330-20-7 Xylenes 1.4E-01 4.20E-03 No IUR 4.0E-05 1.00E-01 I

TOTAL: 2.5E-05 3.9E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 393 SOUTH MOUNTAIN BLVD (SSG2)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 9.30E+00 2.79E-01 No IUR 8.6E-06 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 71-43-2 Benzene 1.20E+00 3.60E-02 1.0E-07 1.2E-03 7.80E-06 I 3.00E-02 I
x 75-27-4 Bromodichloromethane -- -- -- 3.70E-05 CA
x 74-83-9 Bromomethane 3.0E-01 9.00E-03 No IUR 1.7E-03 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 3.4E+00 1.02E-01 No IUR 1.4E-04 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 1.0E-01 3.00E-03 6.4E-09 2.9E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 1.2E+00 3.60E-02 2.9E-07 3.5E-04 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 2.9E-01 8.70E-03 No IUR 9.3E-05 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane 1.8E-01 5.40E-03 No IUR 8.6E-07 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- 2.3E-01 6.90E-03 2.7E-08 8.3E-06 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.1E+00 6.30E-02 No IUR 6.0E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 1.9E-01 5.70E-03 5.3E-08 7.8E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 78-87-5 Dichloropropane, 1,2- -- -- -- 1.00E-05 CA 4.00E-03 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 2.0E-01 6.00E-03 5.3E-09 5.8E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 4.2E-01 1.26E-02 No IUR 1.7E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 1.0E+00 3.00E-02 No IUR 1.4E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 1.4E+00 4.20E-02 No IUR 8.1E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) 9.4E-02 2.82E-03 2.6E-10 9.0E-07 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene 3.0E-01 9.00E-03 No IUR 8.6E-06 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 8.1E-01 2.43E-02 2.3E-09 5.8E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 2.0E+00 6.00E-02 No IUR 1.2E-05 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 6.2E-01 1.86E-02 No IUR 5.9E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 8.7E-01 2.61E-02 No IUR 5.0E-06 5.00E+00 I
x 79-01-6 Trichloroethylene -- -- -- see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.4E+00 4.20E-02 No IUR 5.8E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.0E-01 3.00E-03 No IUR 2.9E-05 1.00E-01 S
x 1330-20-7 Xylenes 3.3E-01 9.90E-03 No IUR 9.5E-05 1.00E-01 I

TOTAL: 4.9E-07 5.9E-03

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 420 SOUTH MOUNTAIN BLVD - CHURCH (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Commercial
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 1.00E+01 3.00E-01 No IUR 2.2E-06 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 107-02-8 Acrolein -- -- -- 2.00E-05 I
x 71-43-2 Benzene 3.80E-01 1.14E-02 7.3E-09 8.7E-05 7.80E-06 I 3.00E-02 I
x 100-44-7 Benzyl Chloride -- -- -- 4.90E-05 CA 1.00E-03 P
x 75-27-4 Bromodichloromethane -- -- -- 3.70E-05 CA
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 2.4E+00 7.20E-02 No IUR 2.3E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 1.3E-01 3.90E-03 1.9E-09 8.9E-06 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform -- -- -- 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 4.0E-01 1.20E-02 No IUR 3.0E-05 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 3.0E+00 9.00E-02 No IUR 2.1E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 1.1E-01 3.30E-03 7.0E-09 1.1E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 78-87-5 Dichloropropane, 1,2- -- -- -- 1.00E-05 CA 4.00E-03 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 9.0E-02 2.70E-03 5.5E-10 6.2E-07 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 5.6E-01 1.68E-02 No IUR 5.5E-06 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 8.6E-01 2.58E-02 No IUR 2.9E-05 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 1.9E+00 5.70E-02 No IUR 2.6E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 1.7E-01 5.10E-03 No IUR 3.9E-07 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene 7.7E-01 2.31E-02 No IUR 5.3E-06 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 8.1E-01 2.43E-02 5.2E-10 1.4E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 3.3E-01 9.90E-03 No IUR 4.5E-07 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 4.9E+00 1.47E-01 No IUR 1.1E-06 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 6.0E-01 1.80E-02 No IUR 8.2E-07 5.00E+00 I
x 79-01-6 Trichloroethylene 2.0E-02 6.00E-04 2.0E-10 6.8E-05 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.2E+01 3.60E-01 No IUR 1.2E-04 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 8.3E-02 2.49E-03 No IUR 5.7E-06 1.00E-01 S
x 1330-20-7 Xylenes 1.9E-01 5.70E-03 No IUR 1.3E-05 1.00E-01 I

TOTAL: 1.7E-08 8.5E-04

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 420 SOUTH MOUNTAIN BLVD - PARISH CENTER (SG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Commercial
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 1.30E+01 3.90E-01 No IUR 2.9E-06 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 107-02-8 Acrolein -- -- -- 2.00E-05 I
x 71-43-2 Benzene 2.00E-01 6.00E-03 3.8E-09 4.6E-05 7.80E-06 I 3.00E-02 I
x 100-44-7 Benzyl Chloride -- -- -- 4.90E-05 CA 1.00E-03 P
x 75-27-4 Bromodichloromethane -- -- -- 3.70E-05 CA
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 7.5E-01 2.25E-02 No IUR 7.3E-06 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.4E-01 1.02E-02 5.0E-09 2.3E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform -- -- -- 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 2.9E-01 8.70E-03 No IUR 2.2E-05 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.4E+00 7.20E-02 No IUR 1.6E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 1.6E-01 4.80E-03 1.0E-08 1.6E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 78-87-5 Dichloropropane, 1,2- -- -- -- 1.00E-05 CA 4.00E-03 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 1.2E-01 3.60E-03 7.3E-10 8.2E-07 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 4.2E-01 1.26E-02 No IUR 4.1E-06 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 8.1E-01 2.43E-02 No IUR 2.8E-05 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 2.2E+00 6.60E-02 No IUR 3.0E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride 6.3E-01 1.89E-02 1.5E-11 7.2E-06 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene -- -- -- 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 4.5E-01 1.35E-02 No IUR 6.2E-07 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 1.6E+00 4.80E-02 No IUR 3.7E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 6.5E-02 1.95E-03 No IUR 8.9E-08 5.00E+00 I
x 79-01-6 Trichloroethylene -- -- -- see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 3.5E+00 1.05E-01 No IUR 3.4E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride 2.4E-02 7.20E-04 2.6E-10 1.6E-06 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 9.6E-02 2.88E-03 No IUR 6.6E-06 1.00E-01 S
x 1330-20-7 Xylenes 1.2E-01 3.60E-03 No IUR 8.2E-06 1.00E-01 I

TOTAL: 2.0E-08 5.2E-04

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 420 SOUTH MOUNTAIN BLVD - PARISH CENTER (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Commercial
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 8.30E+00 2.49E-01 No IUR 1.8E-06 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 107-02-8 Acrolein -- -- -- 2.00E-05 I
x 71-43-2 Benzene 1.50E+00 4.50E-02 2.9E-08 3.4E-04 7.80E-06 I 3.00E-02 I
x 100-44-7 Benzyl Chloride -- -- -- 4.90E-05 CA 1.00E-03 P
x 75-27-4 Bromodichloromethane -- -- -- 3.70E-05 CA
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 1.9E+00 5.70E-02 No IUR 1.9E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride -- -- -- 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 4.4E-01 1.32E-02 2.5E-08 3.1E-05 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 2.7E-01 8.10E-03 No IUR 2.1E-05 9.00E-02 I
x 98-82-8 Cumene 1.9E-01 5.70E-03 No IUR 3.3E-06 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.3E+00 6.90E-02 No IUR 1.6E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- 1.7E-02 5.10E-04 6.7E-11 No RfC 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 3.7E-01 1.11E-02 2.4E-08 3.6E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 78-87-5 Dichloropropane, 1,2- 3.9E-01 1.17E-02 9.5E-09 6.7E-04 1.00E-05 CA 4.00E-03 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 1.0E-01 3.00E-03 6.1E-10 6.8E-07 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 1.2E+00 3.60E-02 No IUR 1.2E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 6.9E-01 2.07E-02 No IUR 2.4E-05 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 1.4E+00 4.20E-02 No IUR 1.9E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene 4.2E-01 1.26E-02 No IUR 2.9E-06 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 9.5E-01 2.85E-02 6.0E-10 1.6E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 1.2E+00 3.60E-02 No IUR 1.6E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 1.3E+00 3.90E-02 No IUR 3.0E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 7.6E-01 2.28E-02 No IUR 1.0E-06 5.00E+00 I
x 79-01-6 Trichloroethylene 4.8E-01 1.44E-02 4.8E-09 1.6E-03 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 2.4E+00 7.20E-02 No IUR 2.3E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.0E-01 3.00E-03 No IUR 6.8E-06 1.00E-01 S
x 1330-20-7 Xylenes 2.5E-01 7.50E-03 No IUR 1.7E-05 1.00E-01 I

TOTAL: 9.3E-08 3.5E-03

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 420 SOUTH MOUNTAIN BLVD - PARISH CENTER (SSG2)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Commercial
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 3.80E+01 1.14E+00 No IUR 8.4E-06 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 107-02-8 Acrolein -- -- -- 2.00E-05 I
x 71-43-2 Benzene 2.00E+00 6.00E-02 3.8E-08 4.6E-04 7.80E-06 I 3.00E-02 I
x 100-44-7 Benzyl Chloride -- -- -- 4.90E-05 CA 1.00E-03 P
x 75-27-4 Bromodichloromethane -- -- -- 3.70E-05 CA
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 6.5E+00 1.95E-01 No IUR 6.4E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.0E-01 9.00E-03 4.4E-09 2.1E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 3.2E-01 9.60E-03 1.8E-08 2.2E-05 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 1.3E+00 3.90E-02 No IUR 9.9E-05 9.00E-02 I
x 98-82-8 Cumene 3.7E-01 1.11E-02 No IUR 6.3E-06 4.00E-01 I
x 110-82-7 Cyclohexane 2.0E-01 6.00E-03 No IUR 2.3E-07 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- 2.5E-01 7.50E-03 No IUR 8.6E-06 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- 1.4E-01 4.20E-03 3.8E-09 1.2E-06 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.2E+00 6.60E-02 No IUR 1.5E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 7.3E-01 2.19E-02 4.6E-08 7.1E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- 4.4E-02 1.32E-03 No IUR 1.5E-06 2.00E-01 I
x 78-87-5 Dichloropropane, 1,2- -- -- -- 1.00E-05 CA 4.00E-03 I
x 123-91-1 Dioxane, 1,4- 1.0E+00 3.00E-02 1.2E-08 2.3E-04 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) 2.1E-01 6.30E-03 No IUR 1.4E-07 1.00E+01 I
x 100-41-4 Ethylbenzene 4.8E-01 1.44E-02 2.9E-09 3.3E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 8.5E-01 2.55E-02 No IUR 8.3E-06 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 8.4E+00 2.52E-01 No IUR 2.9E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 3.5E+00 1.05E-01 No IUR 4.8E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 5.7E-01 1.71E-02 No IUR 1.3E-06 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride 1.5E+00 4.50E-02 3.7E-11 1.7E-05 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene 3.6E+00 1.08E-01 3.0E-07 8.2E-03 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene 8.9E-01 2.67E-02 No IUR 6.1E-06 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 3.0E-01 9.00E-03 1.9E-10 5.1E-05 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran 3.5E-01 1.05E-02 No IUR 1.2E-06 2.00E+00 I
x 108-88-3 Toluene 2.7E+00 8.10E-02 No IUR 3.7E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 5.4E-01 1.62E-02 No IUR 1.2E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 7.6E-02 2.28E-03 No IUR 1.0E-07 5.00E+00 I
x 79-01-6 Trichloroethylene 3.0E-02 9.00E-04 3.0E-10 1.0E-04 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.1E+00 3.30E-02 No IUR 1.1E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 3.3E-01 9.90E-03 No IUR 3.2E-04 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride 1.1E-02 3.30E-04 1.2E-10 7.5E-07 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 3.9E-01 1.17E-02 No IUR 2.7E-05 1.00E-01 S
x 1330-20-7 Xylenes 1.0E+00 3.00E-02 No IUR 6.8E-05 1.00E-01 I

TOTAL: 4.3E-07 1.1E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 420 SOUTH MOUNTAIN BLVD - RECTORY (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 2.20E+01 6.60E-01 No IUR 2.0E-05 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 107-02-8 Acrolein -- -- -- 2.00E-05 I
x 71-43-2 Benzene 1.30E+00 3.90E-02 1.1E-07 1.2E-03 7.80E-06 I 3.00E-02 I
x 100-44-7 Benzyl Chloride -- -- -- 4.90E-05 CA 1.00E-03 P
x 75-27-4 Bromodichloromethane -- -- -- 3.70E-05 CA
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 3.7E+00 1.11E-01 No IUR 1.5E-04 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 2.3E-01 6.90E-03 1.5E-08 6.6E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform -- -- -- 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 3.5E-01 1.05E-02 No IUR 1.1E-04 9.00E-02 I
x 98-82-8 Cumene 1.7E-01 5.10E-03 No IUR 1.2E-05 4.00E-01 I
x 110-82-7 Cyclohexane 3.0E-01 9.00E-03 No IUR 1.4E-06 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.6E+00 7.80E-02 No IUR 7.5E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 6.5E-02 1.95E-03 1.8E-08 2.7E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 78-87-5 Dichloropropane, 1,2- -- -- -- 1.00E-05 CA 4.00E-03 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 3.3E-01 9.90E-03 8.8E-09 9.5E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 2.5E+00 7.50E-02 No IUR 1.0E-04 7.00E-01 I
x 591-78-6 Hexanone, 2- 3.4E-01 1.02E-02 No IUR 3.3E-04 3.00E-02 I
x 67-63-0 Isopropanol 1.0E+00 3.00E-02 No IUR 1.4E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 3.2E+00 9.60E-02 No IUR 1.8E-05 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 2.4E-01 7.20E-03 No IUR 2.3E-06 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride 1.1E+00 3.30E-02 3.3E-10 5.3E-05 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene 1.4E+00 4.20E-02 No IUR 4.0E-05 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 9.5E-01 2.85E-02 2.6E-09 6.8E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 1.7E+00 5.10E-02 No IUR 9.8E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 1.1E+00 3.30E-02 No IUR 1.1E-06 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 6.5E-01 1.95E-02 No IUR 3.7E-06 5.00E+00 I
x 79-01-6 Trichloroethylene 1.9E-02 5.70E-04 1.2E-09 2.7E-04 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.4E+00 4.20E-02 No IUR 5.8E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 1.0E+00 3.00E-02 No IUR 4.1E-03 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 6.1E-01 1.83E-02 No IUR 1.8E-04 1.00E-01 S
x 1330-20-7 Xylenes 1.6E+00 4.80E-02 No IUR 4.6E-04 1.00E-01 I

TOTAL: 1.5E-07 9.1E-03

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 420 SOUTH MOUNTAIN BLVD - RECTORY (SSG2)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 1.00E+01 3.00E-01 No IUR 9.3E-06 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 107-02-8 Acrolein -- -- -- 2.00E-05 I
x 71-43-2 Benzene 5.40E-01 1.62E-02 4.5E-08 5.2E-04 7.80E-06 I 3.00E-02 I
x 100-44-7 Benzyl Chloride -- -- -- 4.90E-05 CA 1.00E-03 P
x 75-27-4 Bromodichloromethane -- -- -- 3.70E-05 CA
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 2.1E+01 6.30E-01 No IUR 8.6E-04 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 2.7E-01 8.10E-03 1.7E-08 7.8E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 1.4E-01 4.20E-03 3.4E-08 4.1E-05 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 2.7E-01 8.10E-03 No IUR 8.6E-05 9.00E-02 I
x 98-82-8 Cumene 1.0E+00 3.00E-02 No IUR 7.2E-05 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.1E+00 6.30E-02 No IUR 6.0E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 6.1E-02 1.83E-03 1.7E-08 2.5E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 78-87-5 Dichloropropane, 1,2- -- -- -- 1.00E-05 CA 4.00E-03 I
x 123-91-1 Dioxane, 1,4- 7.0E-01 2.10E-02 3.7E-08 6.7E-04 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 7.4E-02 2.22E-03 2.0E-09 2.1E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 2.9E-01 8.70E-03 No IUR 1.2E-05 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 5.7E-01 1.71E-02 No IUR 8.2E-05 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 1.0E+00 3.00E-02 No IUR 5.8E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene 3.2E-01 9.60E-03 No IUR 9.2E-06 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 1.8E-01 5.40E-03 5.0E-10 1.3E-04 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 3.4E-01 1.02E-02 No IUR 2.0E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 6.1E-01 1.83E-02 No IUR 5.8E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 1.0E-01 3.00E-03 No IUR 5.8E-07 5.00E+00 I
x 79-01-6 Trichloroethylene 1.8E-02 5.40E-04 1.1E-09 2.6E-04 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 1.0E+00 3.00E-02 No IUR 4.1E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 7.8E-02 2.34E-03 No IUR 2.2E-05 1.00E-01 S
x 1330-20-7 Xylenes 1.8E-01 5.40E-03 No IUR 5.2E-05 1.00E-01 I

TOTAL: 1.5E-07 3.8E-03

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 420 SOUTH MOUNTAIN BLVD - SCHOOL (SSG1)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Commercial
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 3.80E+01 1.14E+00 No IUR 8.4E-06 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 107-02-8 Acrolein -- -- -- 2.00E-05 I
x 71-43-2 Benzene 2.00E+00 6.00E-02 3.8E-08 4.6E-04 7.80E-06 I 3.00E-02 I
x 75-27-4 Bromodichloromethane -- -- -- 3.70E-05 CA
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 1.4E+00 4.20E-02 No IUR 1.4E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.2E-01 9.60E-03 4.7E-09 2.2E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform -- -- -- 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 8.5E-01 2.55E-02 No IUR 6.5E-05 9.00E-02 I
x 98-82-8 Cumene 8.8E+00 2.64E-01 No IUR 1.5E-04 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- 3.5E-01 1.05E-02 9.4E-09 3.0E-06 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.1E+00 6.30E-02 No IUR 1.4E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- 2.6E-02 7.80E-04 1.0E-10 No RfC 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 1.3E-01 3.90E-03 8.3E-09 1.3E-04 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- 3.3E-02 9.90E-04 No IUR 1.1E-06 2.00E-01 I
x 78-87-5 Dichloropropane, 1,2- -- -- -- 1.00E-05 CA 4.00E-03 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) 1.2E-01 3.60E-03 No IUR 8.2E-08 1.00E+01 I
x 100-41-4 Ethylbenzene 2.1E-01 6.30E-03 1.3E-09 1.4E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 8.5E-01 2.55E-02 No IUR 8.3E-06 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 1.2E+01 3.60E-01 No IUR 4.1E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 2.4E+00 7.20E-02 No IUR 3.3E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) -- -- -- 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride 3.8E+00 1.14E-01 9.3E-11 4.3E-05 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene 8.9E-01 2.67E-02 No IUR 6.1E-06 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 5.0E-01 1.50E-02 3.2E-10 8.6E-05 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 8.0E-01 2.40E-02 No IUR 1.1E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 8.4E-01 2.52E-02 No IUR 1.9E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 5.0E-01 1.50E-02 No IUR 6.8E-07 5.00E+00 I
x 79-01-6 Trichloroethylene 2.4E-01 7.20E-03 2.4E-09 8.2E-04 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 4.8E+00 1.44E-01 No IUR 4.7E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.9E-01 5.70E-03 No IUR 1.3E-05 1.00E-01 S
x 1330-20-7 Xylenes 4.8E-01 1.44E-02 No IUR 3.3E-05 1.00E-01 I

TOTAL: 6.5E-08 2.5E-03

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 420 SOUTH MOUNTAIN BLVD - SCHOOL (SSG2)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Commercial
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 2.40E+01 7.20E-01 No IUR 5.3E-06 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 107-02-8 Acrolein -- -- -- 2.00E-05 I
x 71-43-2 Benzene 2.30E-01 6.90E-03 4.4E-09 5.3E-05 7.80E-06 I 3.00E-02 I
x 75-27-4 Bromodichloromethane -- -- -- 3.70E-05 CA
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 2.6E+00 7.80E-02 No IUR 2.5E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 2.7E-01 8.10E-03 4.0E-09 1.8E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform -- -- -- 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 7.6E-01 2.28E-02 No IUR 5.8E-05 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- 4.9E-01 1.47E-02 1.3E-08 4.2E-06 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.1E+00 6.30E-02 No IUR 1.4E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 8.5E-02 2.55E-03 5.4E-09 8.3E-05 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 78-87-5 Dichloropropane, 1,2- -- -- -- 1.00E-05 CA 4.00E-03 I
x 123-91-1 Dioxane, 1,4- 2.3E-01 6.90E-03 2.8E-09 5.3E-05 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 1.7E-01 5.10E-03 1.0E-09 1.2E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 2.4E-01 7.20E-03 No IUR 2.3E-06 7.00E-01 I
x 591-78-6 Hexanone, 2- 6.1E-01 1.83E-02 No IUR 1.4E-04 3.00E-02 I
x 67-63-0 Isopropanol 3.7E+00 1.11E-01 No IUR 1.3E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 3.5E+00 1.05E-01 No IUR 4.8E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 4.5E-01 1.35E-02 No IUR 1.0E-06 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride 9.7E-01 2.91E-02 2.4E-11 1.1E-05 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene 7.7E-01 2.31E-02 No IUR 5.3E-06 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene -- -- -- 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 8.7E-01 2.61E-02 No IUR 1.2E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 6.0E-01 1.80E-02 No IUR 1.4E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 5.0E-01 1.50E-02 No IUR 6.8E-07 5.00E+00 I
x 79-01-6 Trichloroethylene 7.0E-02 2.10E-03 7.0E-10 2.4E-04 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 3.8E+00 1.14E-01 No IUR 3.7E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.4E-01 4.20E-03 No IUR 9.6E-06 1.00E-01 S
x 1330-20-7 Xylenes 3.6E-01 1.08E-02 No IUR 2.5E-05 1.00E-01 I

TOTAL: 3.2E-08 1.0E-03

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 420 SOUTH MOUNTAIN BLVD - SCHOOL (SSG3)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Commercial
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 2.40E+01 7.20E-01 No IUR 5.3E-06 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 107-02-8 Acrolein -- -- -- 2.00E-05 I
x 71-43-2 Benzene 2.20E-01 6.60E-03 4.2E-09 5.0E-05 7.80E-06 I 3.00E-02 I
x 75-27-4 Bromodichloromethane -- -- -- 3.70E-05 CA
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 9.0E-01 2.70E-02 No IUR 8.8E-06 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 4.0E-01 1.20E-02 5.9E-09 2.7E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform -- -- -- 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 5.8E-01 1.74E-02 No IUR 4.4E-05 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- 5.0E-01 1.50E-02 1.3E-08 4.3E-06 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.1E+00 6.30E-02 No IUR 1.4E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 8.0E-02 2.40E-03 5.1E-09 7.8E-05 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 78-87-5 Dichloropropane, 1,2- -- -- -- 1.00E-05 CA 4.00E-03 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 1.7E-01 5.10E-03 1.0E-09 1.2E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 2.5E-01 7.50E-03 No IUR 2.4E-06 7.00E-01 I
x 591-78-6 Hexanone, 2- 3.6E-01 1.08E-02 No IUR 8.2E-05 3.00E-02 I
x 67-63-0 Isopropanol 2.1E+00 6.30E-02 No IUR 7.2E-05 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 3.2E+00 9.60E-02 No IUR 4.4E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 3.5E-01 1.05E-02 No IUR 8.0E-07 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride -- -- -- 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene 6.4E-01 1.92E-02 No IUR 4.4E-06 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene -- -- -- 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 8.0E-01 2.40E-02 No IUR 1.1E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 4.8E-01 1.44E-02 No IUR 1.1E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 1.0E-01 3.00E-03 No IUR 1.4E-07 5.00E+00 I
x 79-01-6 Trichloroethylene 1.8E-02 5.40E-04 1.8E-10 6.2E-05 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 6.7E+00 2.01E-01 No IUR 6.6E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.4E-01 4.20E-03 No IUR 9.6E-06 1.00E-01 S
x 1330-20-7 Xylenes 3.7E-01 1.11E-02 No IUR 2.5E-05 1.00E-01 I

TOTAL: 3.0E-08 6.9E-04

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 420 SOUTH MOUNTAIN BLVD - SCHOOL (SSG4)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Commercial
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 3.10E+01 9.30E-01 No IUR 6.8E-06 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 107-02-8 Acrolein -- -- -- 2.00E-05 I
x 71-43-2 Benzene 5.10E+00 1.53E-01 9.7E-08 1.2E-03 7.80E-06 I 3.00E-02 I
x 75-27-4 Bromodichloromethane -- -- -- 3.70E-05 CA
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 1.2E+00 3.60E-02 No IUR 1.2E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 4.0E-01 1.20E-02 5.9E-09 2.7E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform -- -- -- 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 1.2E+00 3.60E-02 No IUR 9.1E-05 9.00E-02 I
x 98-82-8 Cumene 2.8E+00 8.40E-02 No IUR 4.8E-05 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- 3.8E-01 1.14E-02 1.0E-08 3.3E-06 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.3E+00 6.90E-02 No IUR 1.6E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 8.5E-02 2.55E-03 5.4E-09 8.3E-05 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 78-87-5 Dichloropropane, 1,2- -- -- -- 1.00E-05 CA 4.00E-03 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) 1.9E-01 5.70E-03 No IUR 1.3E-07 1.00E+01 I
x 100-41-4 Ethylbenzene 1.7E-01 5.10E-03 1.0E-09 1.2E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 3.2E-01 9.60E-03 No IUR 3.1E-06 7.00E-01 I
x 591-78-6 Hexanone, 2- -- -- -- 3.00E-02 I
x 67-63-0 Isopropanol 3.9E+00 1.17E-01 No IUR 1.3E-04 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 1.9E+00 5.70E-02 No IUR 2.6E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 8.6E-01 2.58E-02 No IUR 2.0E-06 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride 8.0E-01 2.40E-02 2.0E-11 9.1E-06 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene 3.7E-01 1.11E-02 No IUR 2.5E-06 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene -- -- -- 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 9.0E-01 2.70E-02 No IUR 1.2E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 4.7E-01 1.41E-02 No IUR 1.1E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 7.1E-02 2.13E-03 No IUR 9.7E-08 5.00E+00 I
x 79-01-6 Trichloroethylene 3.9E-02 1.17E-03 3.9E-10 1.3E-04 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 6.0E+00 1.80E-01 No IUR 5.9E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.7E-01 5.10E-03 No IUR 1.2E-05 1.00E-01 S
x 1330-20-7 Xylenes 4.0E-01 1.20E-02 No IUR 2.7E-05 1.00E-01 I

TOTAL: 1.2E-07 2.0E-03

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 420 SOUTH MOUNTAIN BLVD - SCHOOL (SSG5)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Commercial
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 1.50E+01 4.50E-01 No IUR 3.3E-06 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 107-02-8 Acrolein -- -- -- 2.00E-05 I
x 71-43-2 Benzene 3.80E-01 1.14E-02 7.3E-09 8.7E-05 7.80E-06 I 3.00E-02 I
x 75-27-4 Bromodichloromethane -- -- -- 3.70E-05 CA
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 4.0E+00 1.20E-01 No IUR 3.9E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 2.6E-01 7.80E-03 3.8E-09 1.8E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform 1.9E-01 5.70E-03 1.1E-08 1.3E-05 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 5.6E-01 1.68E-02 No IUR 4.3E-05 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- 3.7E-01 1.11E-02 1.0E-08 3.2E-06 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.0E+00 6.00E-02 No IUR 1.4E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 8.0E-02 2.40E-03 5.1E-09 7.8E-05 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 78-87-5 Dichloropropane, 1,2- -- -- -- 1.00E-05 CA 4.00E-03 I
x 123-91-1 Dioxane, 1,4- -- -- -- 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 1.3E-01 3.90E-03 8.0E-10 8.9E-07 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 3.0E-01 9.00E-03 No IUR 2.9E-06 7.00E-01 I
x 591-78-6 Hexanone, 2- 3.0E-01 9.00E-03 No IUR 6.8E-05 3.00E-02 I
x 67-63-0 Isopropanol 1.1E+00 3.30E-02 No IUR 3.8E-05 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 3.5E+00 1.05E-01 No IUR 4.8E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 1.4E+00 4.20E-02 No IUR 3.2E-06 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) 1.3E-02 3.90E-04 8.3E-12 3.0E-08 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride 1.3E+00 3.90E-02 3.2E-11 1.5E-05 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene 3.5E-01 1.05E-02 No IUR 2.4E-06 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene -- -- -- 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 1.1E+00 3.30E-02 No IUR 1.5E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 5.1E-01 1.53E-02 No IUR 1.2E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 3.2E-01 9.60E-03 No IUR 4.4E-07 5.00E+00 I
x 79-01-6 Trichloroethylene 5.3E-02 1.59E-03 5.3E-10 1.8E-04 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 8.4E+00 2.52E-01 No IUR 8.2E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride 1.5E-02 4.50E-04 1.6E-10 1.0E-06 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.4E-01 4.20E-03 No IUR 9.6E-06 1.00E-01 S
x 1330-20-7 Xylenes 3.2E-01 9.60E-03 No IUR 2.2E-05 1.00E-01 I

TOTAL: 3.8E-08 8.5E-04

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 420 SOUTH MOUNTAIN BLVD - SCHOOL (SSG6)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Commercial
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 5.50E+01 1.65E+00 No IUR 1.2E-05 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 107-02-8 Acrolein -- -- -- 2.00E-05 I
x 71-43-2 Benzene 1.90E-01 5.70E-03 3.6E-09 4.3E-05 7.80E-06 I 3.00E-02 I
x 100-44-7 Benzyl Chloride 2.10E-01 6.30E-03 2.5E-08 1.4E-03 4.90E-05 CA 1.00E-03 P
x 75-27-4 Bromodichloromethane -- -- -- 3.70E-05 CA
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 5.6E+00 1.68E-01 No IUR 5.5E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 4.8E-01 1.44E-02 7.0E-09 3.3E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform -- -- -- 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 4.0E-01 1.20E-02 No IUR 3.0E-05 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- -- -- -- 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.1E+00 6.30E-02 No IUR 1.4E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 3.6E-02 1.08E-03 2.3E-09 3.5E-05 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 78-87-5 Dichloropropane, 1,2- -- -- -- 1.00E-05 CA 4.00E-03 I
x 123-91-1 Dioxane, 1,4- 4.0E-01 1.20E-02 4.9E-09 9.1E-05 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) -- -- -- 1.00E+01 I
x 100-41-4 Ethylbenzene 1.7E-01 5.10E-03 1.0E-09 1.2E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 3.2E-01 9.60E-03 No IUR 3.1E-06 7.00E-01 I
x 591-78-6 Hexanone, 2- 4.0E-01 1.20E-02 No IUR 9.1E-05 3.00E-02 I
x 67-63-0 Isopropanol 6.9E-01 2.07E-02 No IUR 2.4E-05 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 3.0E+00 9.00E-02 No IUR 4.1E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 2.3E-01 6.90E-03 No IUR 5.3E-07 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride 2.3E+00 6.90E-02 5.6E-11 2.6E-05 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene 6.3E+00 1.89E-01 5.2E-07 1.4E-02 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene 1.0E-01 3.00E-03 No IUR 6.8E-07 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene -- -- -- 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 8.8E-02 2.64E-03 5.6E-11 1.5E-05 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 2.0E-01 6.00E-03 No IUR 2.7E-07 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 5.7E-01 1.71E-02 No IUR 1.3E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 1.4E-01 4.20E-03 No IUR 1.9E-07 5.00E+00 I
x 79-01-6 Trichloroethylene 1.0E-01 3.00E-03 1.0E-09 3.4E-04 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 4.0E+00 1.20E-01 No IUR 3.9E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- 2.3E+00 6.90E-02 No IUR 2.3E-03 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 1.3E-01 3.90E-03 No IUR 8.9E-06 1.00E-01 S
x 1330-20-7 Xylenes 6.1E-01 1.83E-02 No IUR 4.2E-05 1.00E-01 I

TOTAL: 5.7E-07 1.9E-02

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1



x OSWER VAPOR INTRUSION ASSESSMENT - 420 SOUTH MOUNTAIN BLVD - SCHOOL (SSG7)
x Sub-slab or Exterior Soil Gas Concentration to Indoor Air Concentration (SGC-IAC) Calculator Version 3.4, June 2015 RSLs
x Parameter Symbol Value
x Exposure Scenario Scenario Commercial
x Target Risk for Carcinogens TCR_SG 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ_SG 1

x

Site Sub-slab or
Exterior Soil Gas

Concentration

Calculated
Indoor Air

Concentration

VI
Carcinogenic

Risk
VI Hazard Inhalation Unit

Risk
Reference

Concentration

x Csg Cia IUR RfC

x CAS Chemical Name (ug/m3) (ug/m3) (ug/m3)-1 (mg/m3) i

x 67-64-1 Acetone 2.90E+01 8.70E-01 No IUR 6.4E-06 3.10E+01 A
x 75-05-8 Acetonitrile -- -- -- 6.00E-02 I
x 107-02-8 Acrolein -- -- -- 2.00E-05 I
x 71-43-2 Benzene 3.00E-01 9.00E-03 5.7E-09 6.8E-05 7.80E-06 I 3.00E-02 I
x 100-44-7 Benzyl Chloride -- -- -- 4.90E-05 CA 1.00E-03 P
x 75-27-4 Bromodichloromethane -- -- -- 3.70E-05 CA
x 74-83-9 Bromomethane -- -- -- 5.00E-03 I
x 106-99-0 Butadiene, 1,3- -- -- -- 3.00E-05 I 2.00E-03 I
x 75-15-0 Carbon Disulfide 1.8E+00 5.40E-02 No IUR 1.8E-05 7.00E-01 I
x 56-23-5 Carbon Tetrachloride 3.2E-01 9.60E-03 4.7E-09 2.2E-05 6.00E-06 I 1.00E-01 I
x 67-66-3 Chloroform -- -- -- 2.30E-05 I 9.80E-02 A
x 74-87-3 Chloromethane 1.1E+00 3.30E-02 No IUR 8.4E-05 9.00E-02 I
x 98-82-8 Cumene -- -- -- 4.00E-01 I
x 110-82-7 Cyclohexane -- -- -- 6.00E+00 I
x 95-50-1 Dichlorobenzene, 1,2- -- -- -- 2.00E-01 H
x 106-46-7 Dichlorobenzene, 1,4- 5.8E-01 1.74E-02 1.6E-08 5.0E-06 1.10E-05 CA 8.00E-01 I
x 75-71-8 Dichlorodifluoromethane 2.1E+00 6.30E-02 No IUR 1.4E-04 1.00E-01 X
x 75-34-3 Dichloroethane, 1,1- -- -- -- 1.60E-06 CA
x 107-06-2 Dichloroethane, 1,2- 9.3E-02 2.79E-03 5.9E-09 9.1E-05 2.60E-05 I 7.00E-03 P
x 75-35-4 Dichloroethylene, 1,1- -- -- -- 2.00E-01 I
x 78-87-5 Dichloropropane, 1,2- -- -- -- 1.00E-05 CA 4.00E-03 I
x 123-91-1 Dioxane, 1,4- 4.7E-01 1.41E-02 5.7E-09 1.1E-04 5.00E-06 I 3.00E-02 I
x 75-00-3 Ethyl Chloride (Chloroethane) 3.2E-01 9.60E-03 No IUR 2.2E-07 1.00E+01 I
x 100-41-4 Ethylbenzene 1.8E-01 5.40E-03 1.1E-09 1.2E-06 2.50E-06 CA 1.00E+00 I
x 110-54-3 Hexane, N- 2.1E-01 6.30E-03 No IUR 2.1E-06 7.00E-01 I
x 591-78-6 Hexanone, 2- 4.9E-01 1.47E-02 No IUR 1.1E-04 3.00E-02 I
x 67-63-0 Isopropanol 2.4E+00 7.20E-02 No IUR 8.2E-05 2.00E-01 P
x 78-93-3 Methyl Ethyl Ketone (2-Butanone) 3.5E+00 1.05E-01 No IUR 4.8E-06 5.00E+00 I
x 108-10-1 Methyl Isobutyl Ketone (4-methyl-2-pentanone) 2.0E-01 6.00E-03 No IUR 4.6E-07 3.00E+00 I
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) -- -- -- 2.60E-07 CA 3.00E+00 I
x 75-09-2 Methylene Chloride 1.1E+00 3.30E-02 2.7E-11 1.3E-05 1.00E-08 I 6.00E-01 I Mut
x 91-20-3 Naphthalene -- -- -- 3.40E-05 CA 3.00E-03 I
x 111-84-2 Nonane, n- -- -- -- 2.00E-02 P
x 103-65-1 Propyl benzene -- -- -- 1.00E+00 X
x 115-07-1 Propylene -- -- -- 3.00E+00 CA
x 100-42-5 Styrene 1.4E-01 4.20E-03 No IUR 9.6E-07 1.00E+00 I
x 79-34-5 Tetrachloroethane, 1,1,2,2- -- -- -- 5.80E-05 CA
x 127-18-4 Tetrachloroethylene 2.6E-01 7.80E-03 1.7E-10 4.5E-05 2.60E-07 I 4.00E-02 I
x 109-99-9 Tetrahydrofuran -- -- -- 2.00E+00 I
x 108-88-3 Toluene 2.4E+00 7.20E-02 No IUR 3.3E-06 5.00E+00 I
x 76-13-1 Trichloro-1,2,2-trifluoroethane, 1,1,2- 4.8E-01 1.44E-02 No IUR 1.1E-07 3.00E+01 H
x 71-55-6 Trichloroethane, 1,1,1- 3.7E-01 1.11E-02 No IUR 5.1E-07 5.00E+00 I
x 79-01-6 Trichloroethylene 2.4E-02 7.20E-04 2.4E-10 8.2E-05 see note I 2.00E-03 I TCE
x 75-69-4 Trichlorofluoromethane 6.0E+00 1.80E-01 No IUR 5.9E-05 7.00E-01 H
x 95-63-6 Trimethylbenzene, 1,2,4- -- -- -- 7.00E-03 P
x 108-05-4 Vinyl Acetate -- -- -- 2.00E-01 I
x 75-01-4 Vinyl Chloride -- -- -- 4.40E-06 I 1.00E-01 I Mut
x 95-47-6 Xylene, o- 2.0E-01 6.00E-03 No IUR 1.4E-05 1.00E-01 S
x 1330-20-7 Xylenes 4.8E-01 1.44E-02 No IUR 3.3E-05 1.00E-01 I

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

CR HQ

IUR
Source*

RFC
Source*

Mutagenic
Indicator

VISL Calculator Version 3.3.1, May 2014 RSLs - Soil Gas to Indoor Air Worksheet Page 1 of 1
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1. INTRODUCTION 
 

This report summarizes the Vapor Intrusion Mitigation activities at 175 Church Road, Mountain 

Top, Pennsylvania.  The system was installed in accordance with the specifications provided by 

Clean Vapor in the June 2011 Vapor Intrusion Mitigation Plan Design.  Remediation activities 

began on Thursday, July 7, 2011 and concluded on Monday, July 11, 2011.  The active soil 

depressurization (ASD) system was activated on Friday, July 8, 2011. 

 

The ASD system features 2 suction points.  The primary suction point is located directly opposite 

the blower on the driveway side of the home.  The second suction point is located adjacent to the 

suspended stair case.  See Section 3, As Built Floor Plan Drawing, for specific item locations.  

 

Sub slab pressure measurements were made with a digital micro-manometer capable of reading 

down to 0.0001 inches water column ("w.c.).  There are no visible openings from the sub slab to 

the interior of the home.  Test ports previously installed for diagnostic and ASD system 

performance testing have been sealed with putty so they may be opened for future 

measurements.  This report contains a table that summarizes the manometer and air-flow 

measurements along with the vacuum numbers measured at the previously drilled test holes. 
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2. SUMMARY OF MEASUREMENTS 
 

This section provides a summary of the measurements collected following installation of the 

ASD system.  Sample locations are provided on the as-built floor plan drawing in Section 3. 

 

2.1 SUB SLAB VACUUM MEASUREMENTS 

 

Date Floor 
Measurements 

Performed 
July 8, 2011 

Test 
Hole 

Vacuum 
(''w.c.) Notes 

V1 -0.3432 N/A 

V2 -0.2320 N/A 

T1 -0.0149 N/A 

T2 -0.0850 N/A 

T3 -0.1821 N/A 

T4 -0.2463 N/A 

 

2.2 RISER PIPE MEASUREMENTS 

 

Date Riser Pipe 
Measurements 

Performed 
July 8, 2011 

Suction 
Point 

Vacuum 
(''w.c.) Notes 

S1 1.59 
ASD suction point S1 was installed approximately 6 
feet from the diagnostic suction point at the 
request of the homeowner 

S2 1.50 N/A 

 

2.3 AIRFLOW MEASUREMENTS 

 

Date Airflow Measurements 
Performed 

July 8, 2011 

Blower 
Airflow 
(cfm) Notes 

RadonAway GP500 55.93 N/A 
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3. AS BUILT FLOOR PLAN DRAWING 

V1V2
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Finished Basement
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175 Church Rd, Mountain Top PA

Thomas E. Hatton
NEHA Certification # 104705 RMT

Clean Vapor LLC
PO Box 688

32 Lambert Rd,
Blairstown, NJ 07825

Sheet 1
Date

4/7/2011
Scale

0 ft. 3 ft. 5 ft. 10 ft.

Breaker #6

Date
7/7/2011

 
Notes: 

 

The primary suction point, block wall penetration, and blower location has been moved 

approximately 6 feet towards the corner of the room as per the homeowners request.  Other than 

that, the as built drawing matches the original drawing presented in the June 2011 Plan Design 

for Soil Depressurization System document. 

 

Test hole locations are shown above and were installed during previous diagnostic testing.  Test 

holes have been sealed with putty and can be used in the future if needed.  

  

Final piping, blower location, and blower type are noted by symbols on the drawing.  The blower 

exhaust was completed more than 1 foot above the roofline and away from windows, doors, air 

intakes and passive relief vents.  All minor floor cracks were sealed with Vulkem 116 sealant. 
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4. SUCTION POINT INSTALLATION 
The images below show the two suction points installed, as well as the pipe run, as outlined in 

the June 2011 Plan Design for Soil Depressurization System document.  It should be noted, as 

previously mentioned, the primary suction point was moved approximately 6 feet towards the 

corner of the room as per the homeowner’s request.  All suction points were sealed first with gun 

grade Vulkem 116 and then capped with self leveling Vulkem 45. 

 

  
 

Primary Suction Point     Suction Point 2 

 

 
Riser pipe from primary Suction Point and horizontal pipe run from Suction Point 2 along center 

beam 

  



P.O. Box 688, 32 Lambert Rd East, Blairstown, NJ  07825   Phone 908-362-5616   Fax 908-362-5433 

Page 7 of 32 

 

5. BLOWER INSTALLATION 
 

The RadonAway GP 500 was installed on the side of the house adjacent to the driveway.  The 

blower draws 120 watts of power.  A photo showing the blower’s final installation location as 

well as the exhaust pipe run can be seen below.  Additionally, a photo of the labeled dedicated 

circuit breaker, #6, installed in the home’s electric panel, can be seen below. 

 

  
 

Blower location on home’s exterior 

 

 

 
 

Dedicated Circuit, Breaker # 6 for RadonAway GP500 
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6. GAUGES, VALVES, AND SYSTEM LABELING 
 

                     
 

       U-Tube manometer and gate valves                Close up of System Labeling on Suction Points 

 

7. MEASUREMENT PHOTOS 
 

                            
                                

    Measuring airflow using Vane Anemometer                          Measuring Sub Slab vacuum 
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8. OPERATIONS AND MAINTENANCE 
 

8.1 OPERATIONS AND MAINTENANCE CHECKLIST 

 

The homeowner should contact Clean Vapor LLC at the number provided, 908-362-5616, if at 

any time the U-tube manometer indicates zero vacuum in the suction pipe.  Photos in Section 6 

identify the location of the U-tube manometer. 

 

The following table contains the items which should be inspected quarterly for the first year and 

then semi annually for the next five years.  Tetra Tech’s client will perform the required 

inspections, and perform any maintenance, at no cost to the homeowner.   

 

An initial inspection was done upon completion of the system. (Vacuum measurements are 

recorded in "w.c.) 

 

Item Date Condition/Reading   Date Condition/Reading 

Primary Suction point vacuum 7/8/2011 -1.59    

Suction point #2 vacuum 7/8/2011 -1.50    

Pipe Condition 7/8/2011 Good    

Gate Valve Position (Primary) 7/8/2011 Open 100%    

Gate Valve Position (SP 2) 7/8/2011 Open 100%    

Test Hole Vacuum (T1) 7/8/2011 -0.0149    

Test Hole Vacuum (T2) 7/8/2011 -0.0850    

Test Hole Vacuum (T3) 7/8/2011 -0.1821    

Test Hole Vacuum (T4) 7/8/2011 -0.2463    

 

Item  Date Condition/Reading   Date Condition/Reading 

Primary Suction point vacuum      

Suction point #2 vacuum      

Pipe Condition      

Gate Valve Position (Primary)      

Gate Valve Position (SP 2)      

Test Hole Vacuum (T1)      

Test Hole Vacuum (T2)      

Test Hole Vacuum (T3)      

Test Hole Vacuum (T4)      

 

 

Any Additional Observations should be noted below: 
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9. PERMITS 
 

The Wright Township Building Department was contacted on June 23, 2011 about obtaining 

permits.  The department directed Clean Vapor to Code Inspection Inc., the contracted party 

responsible for code enforcement and inspections within the township. Code Inspection Inc. 

informed Clean Vapor on June 28, 2011 that no permits or inspections would be required for 

Residential Vapor Intrusion Mitigation work. 
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10. WARRANTIES AND OWNERS MANUALS 
 

10.1 RADONAWAY GP 500 
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10.2 VULKEM 116 
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10.3 VULKEM 45 
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1. INTRODUCTION 
 

This report summarizes the Vapor Intrusion Mitigation activities at 194 Church Road, Mountain 

Top, Pennsylvania.  The system was installed in accordance with the specifications provided by 

Clean Vapor in the June 2011 Vapor Intrusion Mitigation Plan Design.  Remediation activities 

began on Wednesday, July 6, 2011 and concluded on Monday, July 11, 2011.  The active soil 

depressurization (ASD) system was activated on Friday, July 8, 2011. 

 

The ASD system features a single suction point and a garage attic mounted blower.  The existing 

basement sump pit was sealed and a Dranjer device installed to maintain an airtight seal while 

still providing a means for water to enter the sump.  Additionally, the existing gravity feed 

condensate drain on the furnace was replaced with an active, float activated condensate pump 

mounted to the side of the furnace. The existing drainage hole in the slab was sealed and the new 

condensate discharge was plumbed into the existing sump discharge pipe outside of the home.  

 

Sub slab pressure measurements were made with a digital micro-manometer capable of reading 

down to 0.0001 inches water column ("w.c.).  There are no visible openings from the sub slab to 

the interior of the home. Test ports have been sealed with putty so they may be opened for future 

measurements.  This report contains a table that summarizes the manometer and air-flow 

measurements along with the vacuum numbers measured at the previously drilled test holes. 
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2. SUMMARY OF MEASUREMENTS 
This section provides a summary of the measurements collected following installation of the 

ASD system.  The sample locations are provided on the as-built floor plan drawing in Section 3. 

 

2.1 SUB SLAB VACUUM MEASUREMENTS 

 

Date Floor 
Measurements 

Performed 

July 8, 2011 

Test 
Hole 

Vacuum 
(''w.c.) 

Notes 

V1 -0.4209 N/A 

V2 -0..3893 N/A 

T1 -0.3841 N/A 

T2 -0.3639 N/A 

T3 -0.2188 N/A 

T4 -0.2856 N/A 

T5 -0.3066 N/A 

T6 -0.3315 N/A 

T7 -0.3394 N/A 

T8 -0.3505 N/A 

 

 

2.2 RISER PIPE MEASUREMENTS 

 

Date Riser Pipe 
Measurements 

Performed 
July 8, 2011 

Suction 
Point 

Vacuum 
(''w.c.) Notes 

S1 0.97 N/A 

 

2.3 AIRFLOW MEASUREMENTS 

 

Date Airflow Measurements 
Performed 

July 8, 2011 

Blower 
Airflow 
(cfm) Notes 

Fantech FR150 89.16 Mounted in garage attic 
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3. AS BUILT FLOOR PLAN DRAWING 
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Notes: 

Condensate pump was installed adjacent to furnace and existing drainage hole was sealed with 

concrete. 

 

Test hole locations are shown above and were installed during previous diagnostic testing.  Test 

holes have been sealed with putty.  

 

Final piping, and blower location, and blower type are noted by a symbol on the drawing.  The 

blower exhaust was completed more than 1 foot above the roofline and away from windows, 

doors, air intakes and passive relief vents.  All minor floor cracks were sealed with Vulkem 116 

sealant. 
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4. SUCTION POINT INSTALLATION 
 

The images below shows the home’s single suction point along with the associated riser pipe and 

pipe run through the garage attic.  The suction point was first sealed with gun grade Vulkem 116 

and self leveling Vulkem 45.  After these sealants cured the suction point was capped flush to the 

existing floor with concrete. 

 

            
 

   Suction Point               Riser Pipe 

 

 
 

Pipe Run through garage attic 

  



P.O. Box 688, 32 Lambert Rd East, Blairstown, NJ  07825   Phone 908-362-5616   Fax 908-362-5433 

Page 7 of 42 

 

5. BLOWER INSTALLATION 
 

The FanTech FR150 was installed in the home’s garage attic.  The fan draws 80 watts of power.  

The photos below show the fan’s final installation location along with the roof penetration of the 

exhaust pipe. 

 

        
                  

  FanTech FR150 mounted in garage attic                                  Exhaust pipe roof penetration 
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6. GAUGES AND SYSTEM LABELING 
 

      
     

U-Tube manometer installed in suction pipe riser            

 

 
 

Close up of System Labeling on Suction Point 
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7. SEALING, SUMPS, PUMPS, AND OTHER PHOTOS 
 

 

  
                  

  Sealed Sump with Dranjer device                           Fire collar on garage wall pipe penetration 

 

                 
 

Concrete Sealed Block Tops                Concrete Sealed Beam Pocket 
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   Condensate Pump installed adjacent to furnace    Dedicated circuit breaker, #30, for Blower 

 

8. MEASUREMENT PHOTOS 
 

            

                
 

               Measuring Riser Pipe vacuum using Manometer 
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9. PERMITS 
 

The Wright Township Building Department was contacted on June 23, 2011 about obtaining 

permits.  The department directed Clean Vapor to Code Inspection Inc., the contracted party 

responsible for code enforcement and inspections within the township. Code Inspection Inc. 

informed Clean Vapor on June 28, 2011 that no permits or inspections would be required for 

Residential Vapor Intrusion Mitigation work. 
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10. OPERATIONS AND MAINTENANCE 
 

10.1 OPERATIONS AND MAINTENANCE CHECKLIST 

 

The homeowner should contact Clean Vapor LLC at the number provided, 908-362-5616, if at 

any time the U-tube manometer indicates zero vacuum in the suction pipe.  Photos in Section 6 

identify the location of the U-tube manometer. 

 

The following table contains the items which should be inspected quarterly for the first year and 

then semi annually for the next five years.  Tetra Tech’s client will perform the required 

inspections, and perform any maintenance, at no cost to the homeowner.   

 

An initial inspection was done upon completion of the system. (Vacuum measurements are 

recorded in "w.c.) 

 

Item Date Condition/Reading   Date Condition/Reading 

Primary Suction point vacuum 7/8/2011 0.97    

Condensate Pump 7/8/2011 Good    

Pipe Condition 7/8/2011 Good    

Sump Seal 7/8/2011 Good    

Block Top Seal/ Beam Pocket 7/8/2011 Good    

Test Hole Vacuum (T1) 7/8/2011 -0.3841    

Test Hole Vacuum (T2) 7/8/2011 -0.3639    

Test Hole Vacuum (T3) 7/8/2011 -0.2188    

Test Hole Vacuum (T4) 7/8/2011 -0.2856    

Test Hole Vacuum (T5) 7/8/2011 -0.3066    

Test Hole Vacuum (T6) 7/8/2011 -0.3315    

Test Hole Vacuum (T7) 7/8/2011 -0.3394    

Test Hole Vacuum (T8) 7/8/2011 -0.3505    

 

Item Date Condition/Reading   Date Condition/Reading 

Primary Suction point vacuum      

Condensate Pump      

Pipe Condition      

Sump Seal      

Block Top Seal/ Beam Pocket      

Test Hole Vacuum (T1)      

Test Hole Vacuum (T2)      

Test Hole Vacuum (T3)      

Test Hole Vacuum (T4)      

Test Hole Vacuum (T5)      

Test Hole Vacuum (T6)      

Test Hole Vacuum (T7)      



P.O. Box 688, 32 Lambert Rd East, Blairstown, NJ  07825   Phone 908-362-5616   Fax 908-362-5433 

Page 13 of 42 

 

Test Hole Vacuum (T8)      

 

 

 

 

Any Additional Observations should be noted below: 
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11. WARRANTIES, OWNERS MANUALS, AND MSDS INFORMATION 
 

11.1 FANTECH FR150 

 
 

 

Fantech 

Installation Instructions for MODEL FR 
IMPORTANT: Read These Instructions Completely Before fns1al ling Fan 

And Save These Instructions For Future Reference. 
lleOI$ llldUIId: Dnf m fiR, GO! ll!OIILZfi'IQ uract'el, rr.o!ltl!ng llift1NMl 

Rf!'lilf Kits Mso InClUde: Gnll \\111! ~ COfartba®lr3't03npef cc.rr..f!IBifat. ext mcunllng cwmps 

D!lua Knt A.lSo mclufe: 2 Grit$ wnnmollllllfl9 WJorillatklt1i!l camp;tr comor-.atJon, Y tlanSitkm, 11001 moul!llrq da:nps, Dalant!ng damper 
Alldt looal lteltl1 Meefee: outt wo~X. dum ~ or moultllno damp;.. O:Sie!mba!lon o..-Jioo (rocr cap. rouvK~.t~ SF!U!Iet, m.) 

Toefl Rtllliltd: 61ac':o1.C -!1111~ «<ll ttl$, r1$1JI3S stWIIIIIIWt, ptlllfP$ SC~111ef. 13201 Mile, keJIIOI& YN (~> 

Instructions pour I' installation du MODELE FR 
IMPORTANT: lisez ces instructions completement avant d'lnstaller le ventitateur 

et sauvegardez ces Instructions pour de future reference. 
Aitkin lneflts : un 'R~.-tltzoor m...,. Sllj.!Ptlfl. ma1trl!l oe suppon. 
Let Kits R&ftJiera lah1en1 en outn: GliN a'«'C lEIS ~ pooJ I! colferA:I1cn.uge 1111 ~. m ~ces ~f: JXrtoo o.t t ii'Jat.. 

Let kits de lllxe lncla egatecaHt : 2 Gnlles ¥000-i...s !lxaiiOI!i 00\lf le U)fMf~tlle Cll ~ ;aecoroeiii!:CII en "Y •• 1es Dloces Ol: 11Ullon <lllll'Yat, 
Clll/1gUI.Utlt (l'fqlllltl~6. 

Ln llllelu SIIPPMmenta:lrn ntceuafru : 1.6 tapu, lr! rlltl.¥1 alhesl.ou lEIS -pnee> cle (ba!Klfl, I!' cllsposlll oe ~Cill)e)O(Q du IIJ)'atl 
(COII~<eroi&Ol ~ ~. 81~). 

ln Ntllltw.tualres : ltll! pen:euse 4W;111Qile., o~ llfl Joraga. tn toum!\ls nonnat. un looltll!'v.s fY.IIII VIS Oil CIIJS$8, un cow:n !;!Sijr, une ~ p,aS&epant~UI 
(oliti:MJnEf). 

lnstrucciones de instalacion del MODELO FR 
IMPORTANTE: lea a Fondo Estas tnstrueciones Antes de tnstalar el Ventilador, 

y Conservelas para Referencia Futura . 
R~otiei r.IIIIIJI)l; un \'e(l!llallor fA, un st~POrtue mormte J h:llrtll:r1a 

los Juegos llegutam Tamb!tn llchrJ'Nt R!IUa-Cln con!?:OO.oe: colann 11e monic(-! y m.at~oosa deamlralro. yalica.'a!IEmdalilOilt$ !P.I ccnt'XIo 
LOs Juetos U lt ')O Tambttn JIICiuyto: 2 R(il£as am cxefmll:l & OO!Iillln de mooUfe J mafbOSil 00 C0111r.llltO:.a!la::>'!.¥lot M "'V'. at!la;·~l::las<te ~je del «G-

ductoy ltalfposaoom~ 
Rtl)JJO'D~ Aflttcaam Reqoerttt<s: CocQxtos. ama oa:a con!IO®S o atlfalaJeras <1e 10n.~ t.1SP0$111\\:1 ·~ («crt'.al dM ccmx~o- (Caputb1 oe ~~~en 

eliOO!IO, III<ijO Ce pMianas, ~.) 

KHramlentu K&:esa.tllS: tol<.dro tte£trlto. t~artenaa. .fi:!Sb~or r&I!O. de&!on1113dor ftill!l!S. n..~ siMa Ua::o1a (ooetnll) 



P.O. Box 688, 32 Lambert Rd East, Blairstown, NJ  07825   Phone 908-362-5616   Fax 908-362-5433 

Page 15 of 42 

 

Installing Mounting Bracket & Fan 

I, '1/!lM.s~g 131lltlllllntlllg IOt:aiiOn, !he tnJ. 
lllv.1ng cltleiQ s:oould be tcnSfOOro)(I:~J 
moonmy to-~ nOISe~~~~ {1ft a? 
opy.wro: t.) Sl'(~l'a> <4tl:IISStfl~ 
a) Mounnng 111e Gn as 131 n cmsm1e trom 

lbe ~polfll Wll m~:n~w tan cpEoS_lll· 
119 n«se troro ll:lfllllt«<Smr.l~~:~ oadt 
tnrtlt"Qft tn& Gt:c~ v.'Ont II ~&a ran Is» Ill! 
uo.!d as a oooster 101 I00\1ng !he lJ.r 
W.NM~""" rocms.a~!il potll.otoog L-"-''-;;:,~~~~ 
Ule ooct uuy !l!~.lnldalllfl Ul:4-
ble t)'P&C"Xt WO.il (r8roll'.mcrnledb< all r------~ 
!l3l'lrllOm ettauSI: appb:a!loos) ti1l 
1e~ 110 m:xt. qui£1Sr OP£fO'Wl. fo::n!t:tl 
f~MI!S mlntrnm 8' Olllls;fa~ 

!lalie IIUCt b<ttrOOil ¥If 8Xn;IISI gru 
¥4 &an roo101r case lell'f. 

b) Fan 1003110n snc!lltlllow sul'lltflml 
axess 'lt:lr r.en~. 

2; us~ tne w::100 sahtS pro.Yb3d, ~tGcnllle 

I'OOOOL1J Oia:l'.i!t (NB Oi NB) 10 a SllP.PDn ~ 'al """'""' ,-.;;~•• oe.om ill ttl& selected locatlol\. Fan moun11n9 ~ oe 
~~ al)j rt any~~. WN<>JK, w.lllcal mou1111119 IS secc.romen:~M » 
rooooe ccn~~<-r&JOO tdklllP IF.i 1ne ~a~. ll a bo11loi!W.8\S~ b met+ 
$l/)' .:00 OJII~III!tllloro mYJ pose. a llf.:dOOI, dl!iei 'Hfap IIISII~alb:i 

Installing 00 Supply/EXhaJISlllnll 

11 s¥Wit!Ugnt Clll'l'i'C6".:SCon l.lrlspart:NSI!d.. tne ·~c wrtACJb:um supDif!JJ 
d IS!JiiQI'I' llS(?J:Oil'Gil I!Slrm:tl'Oili<Jiri;Mg sti,pS i ltlrllipll .tl 

t. Sfi!)C( t10 grfl moonling 1)011!1 .... ~ b! 8!8a 

10 be "-d!''ital. to aaw lnstAimton. looa!OOS 
01 uamtrq oeams Wl!llln ille 1101is 01' filiUS 
suppolfllg t1e cdltlQ si!Oun be conol«-nn 
corar.tamper 15 £!f'O'o'l~ v.un a ~1101md 
t;ang!Q)s!talJ!ll' a~ !llref;IJftoa 
~Of jOIS.t Almt Wl!):lfU Sjla!:e DltNa.!ll 
I:I!!CO.lar,i!amper ana me ar.am 10 att.adl b 
C!.t'l wo.-t. 11 Ole IOcabon ot-me gnll Otlfl'i 1101 
alb'.V l:lb11CI attac:ll'nl:nl, a CIOSS·IItil10ef 
~ 10 ~llt+ Jia~ $FIOUid be t!$$11. Ao!OIIll 03tar 

2. ~ 1a: mcunll!lQ t:CC~ar,'lampeo~ln me 
S({ef.tKI IOtO!ItJHM tr.!Ce<i dft)ec 0010 t'".ll! 
su~. f iiXI'IIhe toert:.f s;3> er !ll: room, 
CUI tbtoog~~ tne surtaee. Please not@: tn cf':OOI 
b as;ure a smoolllallinl>b wnm lliO'.r:tli)Q 
Mugll a 500£t/ode or 111e fJIKI -cen~. n ~ 
fOOOI!lll1eflO{(I Nl a ramr \%lire be usoo to 
maloalile CC't 

3. f r!Xll ~tl!lln thta!3t or «Z-'f space. ~taCe lhe [=~:;;~~~ii 
ll»dd:g eorar w Ill& llde 1111111 w eag& 01 
b co.l:ariS IIU!.b wtllllle!i~Ur..~ wan o: OED· 
lng sut.ace. Alta.'fl cotaJ toll!& Sl!I!Pill'l b6am WllHila 2" 'lt300 .semiS pr~; 
.,.~. A.'la:n 11ue1 Wllrt secure ustng cs·cr FC damps ana,tf !lut< ~. 
'Nhllf lnS!ail!ng lne ~~Into ttg~ f)~ !luc:IQ1. fCc~ or dutt: &ocle 
snoun oe uS;«~. 
PlEASE NOTE: Wh>a.&UCt;.fJ9 rt:x tfrY.tf(ll!le rortu~t ~-tlti 

1M iG m~!'e!OOWISill.la'ss.¥)1. O!'G!IUII tnaftne ~DOW S ln~d 
111tat2 'Sii11" (lltldiUlt!w~rne!ftlS ro opea:.e prope1f1. 

4. SB:P b . gmllllo IN mounong ~tiaampar, Gnl snou~ D! l)ust.:!l llgllt· 
~ t:do o1aoe tot an 81'111Ji1 m. !11hf.n; ts a 9'Jil ~ m! colat an11100 
a«119 11-SI'JOOill !It aukro ;o «'«>.,air ~~. For sut~S~M~uoot ciEent:q tne 
~~~be' 1!11~ Gilt ami Cfeon&a. 

arouno~,q~ ran or G.11 a w heleiG ;,.: ootut~ 
Oft"o! hOII~g {a.lng v.ullan Npt lt!>Ef1 [!1)' 
cltle~} an!lllral:n ttttrng) a11W1119 ton!IB'U
IIon tofl!<tn. 

1 Arucllmlo tile mounting tl13tk£11Yt1!n ttE 
bel J!ISUI S!Jftl'! pr-a>1!181 WI~ 001 
S'Mfd oe tiCIS!ion:d lor easy~. l!lackel 
IS O!G"-''et1•1111 ru!l!l!f \1lf*ll l&:la!lon 
g1001mtls 10 Pf!'\\:!lllllle transm!Ss2Gn a 
so..o 'illrougn ttle-S!ro:lllte. Be eo---ru:ur rt:lllG 
e-~on. Atso, care Wllb 01! tat.en n0110 
liolliP' 1!:1: l!la:lilk: I'.IOI;:Sb;. SOieWs ar~.ssr ~ 
ping aoo do oot require PlOt lldes. flilWe\w, 
I!IDI h,O~!i (no fa!Vef 111in ~~)are 'i!COIII· 

meno:!l. 
.<.. OXllea ca:l wMi 10 lnllt ana OOllel illlan 

II~Q C6 Ciami!S '01 ®:t !ape.. \\1len USing 
lnSIIb'.!CIIIUCI, Ill\ l&rof11m!'l!l!4 tllat111!t 
lnllif 11111)'1 oore bo1' dilmpErG o; tll*d to lhe 
l!l~N-atltl olllsct atlltr.llli.E WP<Ii !IHCJer sur· 
r~g 1te ln~dazto tE !lud tatl!!l ro tne till llllll!:llll. 

tlotr: SCp$ 2 & 3 rMj oe th'l!\o!Sell. 

lnstallin~ Oil Supply/Exhaust Grill 
WliCQ ftiSia'lllig 3 DlX l'l..a! ~ ~ll!lll6i t'AS b:e:t rd"»!!IIO alb* lot 
aGjiiSt;;:;ll!!ll Gl lllti S)'SI!nl. TllfdamPetlil!y b: t1!a1 'Nh<(ttle griiS'~11 De CCIQ-

~ IISI':qblii'Ed'le:s Of 'lil'lt:quat la:qliiOI Wtl8'! 
lN Dllw·rnr m:o., ne balanced r« ¥tfr~. 

To ll1$1ill Tile 11am11er: 

t 1ll& Damper III!ISI II«! tsllG8J on tile o:alldl 
111111 1te least~-
TillS 1$ gE~ llle Ctt:l tlat IS Sb::lrt!SI C. 
f\a!Stne~D«m. 

Z. ll!IR ~ ¥-.:( 110~ 8PPromut:ely t W IIOOI !he 
a~ge on tne ft¥. slda Olllle ·r-. 

3. ~ille YGSflN CWI l!le ill~~~ 00 
tnedamper. 

4.. !man the c=rn~r. st5an filS:, tnltltl)e flo1! IU~ 
Clll~-

S. .A!;acQ 11'19 ~!IW IISt:G l!le wbJ A 

&. hl!us.11ne Gampe; b !!alan dllfi:IN a::4 
uomm: m: vtng au 10 sc:r.;a 

FIUlblt DICIDial~ltiD Klnll 

~ hSI!UI.ed CIUt2 IS SlliXqy rKOOm!lldetl R:l-~~ F.ln 
'.vf);(Uib'HM !¥ IOC31<;0!1e IOrbatnroom «tflmt ;M rsala~tbmNI. 
appleo!oos. ~eruu:umg pas.'«!B !hrou;puA:Cn· 
dtlcniUs~ or W!l£«1 l"t.fSe IS a lacl!lr. Filll\118 to use lnsda!OO rotlld res«<IQ 
e#.li'IS~Jec:ono~ ~lllld>':C'Miflr.t tn!dld, and unoesrnrte-~JtwiS 
Wl!ltn 1M mo.m. fOl b quleles; pot'St(e lnstallUlons., F.:r.m& laootlll)On~ i 
r.rijlltllm o; !I' 01 ln$$:tcl ta:w:s oot.wn any v=:aust~1D ani! ran. 'MMI! 
<.'Sirq etfle t}'P.!-!llla wort, Cd sfMdfl bt!i 1.1rm::t~ell as tqnt anu SllaiQ!ti as 
~1£. ntu:re 10 oo so cou» mulf In aramaetc tcs~ 01 sy·swm pe!'loonaoce;. 
firo:tE diiCt Shllll~ ll& COillli'dilO 10 II'Je 1i0 i¥ttn Cfll)?) Clmii!S or CX1 tape. 
AJ ccooectlon~ snouu t.? i$ atltgnt as posstm 10 I!Wimll6 syst«n parb.'tlr 
an«. 



P.O. Box 688, 32 Lambert Rd East, Blairstown, NJ  07825   Phone 908-362-5616   Fax 908-362-5433 

Page 16 of 42 

 

 
 

 



P.O. Box 688, 32 Lambert Rd East, Blairstown, NJ  07825   Phone 908-362-5616   Fax 908-362-5433 

Page 17 of 42 

 

 

Installer les attaches du support et du ventilateur 

1. Potu d!ciSir ~ml!l.!t:E(nenl ~m tbGl'n liu 
~'(IJI!faleut, le$ cn!Rs SIMI!I:$11~ !C1e 
c::onsblr~ a) trxl¥ pour rld'ISr~ .a~ll'lfni'mom 1, 
Mli'l' /T')'JtJ«prle ftmt1tifi!'IP!ii9'1t dllwmre
n>w: D) l)r. 1/'cpf/iOidoo: etC} r~~ssllD 
pourl' Sl:l'liCf! 

i) Mllllll'lr te \'OOII!aWUt auS!!IIob ,:,; pos:I:Ji: 
O!!S so-u:!les (f';¥:!31to ceat!.G au minimum te 
l!tdl6: rOI'J:Uonn:melll 1111 ~ur lr.II)So
mJs par E 1\1311. Sl w: VMI!l.."li'llr 0011 we 
UIIIS6 c:cmme r~gu!Salr Plltl fll:PIW!r ralf 
E!:3e ~ satl!a. en P£b tenuatle tong au 
luyau P&U! lll:ra. opllm •• Ul maldl~lAIM 
pourti!s tll)'iiiiXt'~ (~lie pour 
10111 a! sys.»me 4'a&lalloo des .s.11m 0! bar!) 
!*tll'I6!!Ta • ·'(l;(:l!onnrm:CII ~us SII!Meut. 
Fan!e::n r61X!mma'".O! Ia tllfllll a•amuon tsal& 
116 8 -~ m"'mtum enltf ritmpor:e ~i: 
g1111e d'&Knon et au wni!L"'Iellr pour mtl
tmiSel E DNL 

bJ l"emplacsr~llllll YMI&l:cu og,.~ pe.nl-
11e un~tumsant ~ 1e seMw. 

2. UUfse;t ~VIS en OOIS 10Umieos, a'iOOI& ~ S\P-
pon (Kfl oo MB) a one po!nlll au S>.w:<il ill'emplinOY!nt d!O~SI. u supPOrt 
1111 •.tenllt:ft!ur PM ltre 511UtE. a un pnl:'t CIUtfem...~ te Inrig c111 n.y;w tt dans. 
n·~ q_U!f angl<, ~Maltt, Je .w~pon wnk:al m raco::nll00'2! OOUI 
rti!Utre lablm!IIOn ~» c:o111!1t60"J:JO dam re wrrtlt¥.~ut Sf Ule bsbtallon 

Installer Ia grille d'alionentallon et d'aeralion DG 
SJ 111 Jtrde Ql1110:(r.zs ond=J )..mt'IJmitltn.sr ;J;./)t!lf, as ac wnt.fflmi:Ye 93tlt 
f!lurJlfs.lK'C fllg l'!b1'l'otlfm dlllsGf'tirl'oo S$ilt'.e SUC:tlll3'trlesl~s r 14. 

t. ChOislss8l )! polnl on s:u~ CE 1a OJIII!· en 
t1 rone QUI cxQ eb'e vnJ:6e. Pour c.ac111er Yin· 
it'llliiiiO!t, lot :adatem!CtS !IIJS.PC!utfe:s.O'to
taOtemaliJJH~S tes murs oules sd."V~ 0!! ~· 
I!IM dmaiml ·e~re conSfl'le~&s:.tt oollledHgulf.
ll!tli est fOU!P! 11e rotOtt«e PMO.'&? pour Ia coo
~»:mat:trl'Cie a a sdtW 11e pmooo ou a unr 
IO!Srefe. r.:mwaez sut!lsal)lmelll C'06DD 
mt:e II! !Xillff/r!J.jutt..;ur f'llil P~>Uil't posq 
~r 1a t'l'pwr». Sl f~oomod oe il 
g;IQ: oe J>!ffllel Pi'! une ec.nnedon Gild, 111111 ~~ d! m~ 
~ .IIOI!'Je SOf I'Mca:li!melll 06\f.aA. ell'! 
"""'-

2.1'Qc:flla lb:all!ln 1111 oo.'iled r~:t~r !la3i 
remPiiiCI!mentlb:tslct traooun cere~& sur 111 
wnace.. A mtn:ur oe ta'Sahi!, ~l a lravrn 
Ia 6"~. Y&lt:.u na!Bf : AIItHI'assllr«lll'lfl 
IWfcn ~liS ISse pour «~ tJ'r.l~ ~VJ un l«l 
d! p!Gires Otlllll liNt Oo! IUI~S I est tecu:rruntlf! 
Qtf'm COUIGlll laS® Sill! U!IIS& OO'.r cotPef". 

3.A r.altr 11'un il'o!(l~t <IU o·un \111e wm!rt, 
f,f.iou IHI!!)pon d\1 cdll« !lm.la IICII PJS<~ 
ce qu;i(! Diltdateoliarsol! dgn&~I£C l&mut cull surtaoo I!I!Moor.OI 
lfa!Cnd. Ana~::t~u If o:tll£f a b. poutre aYeC leis '41$ ~ 001~ 6: 2 pcuo:s 
lt!IIIUies.. Aknst II! ft"p1. Hll2l J hb: des j)l!lte$ CB 01 fC ettoo awe GU 
Man Ga!esiL Pour IIi~ It! rogl£lleo.n &UI f.a !Uya:t.mo r.gto~, O!s prooes 
fC ou ® nt~a~~ as~ O!wonrtlre tlll".es.. 

IRUILUZ ltOTBI: t.Mqw ICO$il'/~tle .a ill ~ct .. _gueti'ar.et 
Ql(!l; .ootl!1~ a;tJla:e5Sl!A', v-eu re qwJeCW!f~ .soa r.sMUla: un~ 
rour~ "rraru' pcwp,r;H!ltreullnt's iVIllgutl!urde J'llllCtllr.r.er rot· 
ra:I'!J'r.\l.nt. 

4. £o;l:.-:t~~tf Ia ~.tJII.lf S$le supper; du cdll!l'!rt'{lula:eur. la gl!llt M'Ail 4lr-& 
~r 1e.1r.emt:at Yl ~e oour ~a!~a'A fla!IMU::tte. S'IIJ am 
espacg er!lla le CJ:I!~ «-.Je p131'0C*i II Gena Srt OCib.aU pour~.« 13 tuD! 
d'air. Li grtte pe1111tte rEIII!e « ootlrfjtor! pour k nerur;aoe dlMeur. . 

nwoniD est oec:es.wr-e.. Ia ~n Oil IXll> 
d<fls:allon poo:~ oose1 WJ p:roblk"tle, enrouw 
~IS l'tsotatton IUIOiltft~ 011 t.alles 
unltol t.~ cons: " nas oe Ia ooite (a'.ole 11n: 
t!Wtlon !le Nl'T (WilPOCU( llaf al!lra) el U~ 
ttl)~~ VUJnQe) pe~JOO a ta<:Otl!3Msal!cn 
d&S'~r. 

3.. Altttner Ill vemllateut au s~ a-.~ a 'll$ 
ea rne1a1 bi:mk6:. La bc4e oe talliage dewall 
o!lte~c» 1a;on,aa-~ soatX.(IS tatAe. 
['altda:le es1 oqu~ cteiD:Irs ~ ~e
't'l!l!allon M caotthout poor empt.:ha' Ia 
uansm~s>ton 011 brdt (lU li stna:tn. f~ 
aijeotlon~ oe !las ~S«Ij!l'. En outre-..P:fn!l 
solnoeO! pas erfi!l,>et !.:r!!Wteme-u m~ 
~ LfS ''..s sooo aJto-«~.1¥-Ms a II'!JlQa'A 
p.tS.Ifi troos ptoa ~ ~ tJoos 

pl3tas-(Pas plus gar.s qlli'~·) sootleooar 
wni!Qs. 

' · conn£clel fi luyat a Iii ;m;e • a Ia so.ile «1 
VKIIlilt.~u a ram oes j:lll* CB oa <II'! ru~ 
aatlfGII. En U!ll~ re tc<petso». H f'5l flOOtn
manc~e qo;;; l'm:n:ur a~ ~nyse Slltl ma~Mu ou coler awe aun.oan ~ 
sur 1a prtsa ~ e! <» sor.le 61 que ra camar~ 00 \'41X'3f elllouran!l'!so
la!IIC &ell COMeau~ IIU ~lit !W !Ill rubal adll(.sll, 

IIOTI: lfi &o:s-2 & 3 peu\Wll Qlte Ia!~ 

lnstallet Ia grille d'alilnentatlon et d'a~ration DG 
bIllS~ Ull lll Dlll lln t"fitta!r 8 €« lrn:IIIS l»!i11!dr COf!illle dUiiglaQe 
Gl!syslllme.. t e rt-gula'laJr pe.!l! tm u:RJt cOles grliai wolll-co~n:~teHn 

<r.:1lsanl Oe61nn::rumMis o~ IOnga.ln~ oo 
rEOOtmmeoz a llf:e(l!:l all!r~ eqt~lllllf pour nlm
porte Qu61e al$0n. 

Pout lnSWier Je r!ifi~nr : 
1.l 'il'TICI!Usseur dcd elta lnsts!l! sur Ia. !Ira&»& 

l'tee 1e mobs tMIJttloo. CW~na.-alffll«.'llf 
OCIO:'o1 qtt au ie ~~~~~ c.ourt ou a l!lCibs: de toot· 
blltffi. 

2.Petter un troes:.oe.¥-.i· ~tnlill\'ali!J"A 1 w ~~~~~~~~ 
au bOf.rl.OeCOie pial. r 

:l.Aaoo l'n!clenl 11e ronc1ete la)l'c1 me~ m- l'a.'!W· 

"""' .t.IDS!fu ramolliSseur. m a·.ablfa, mas If trot: 

"""'" 3-A:'ta.:nezta jl(ilg"M a ta~ ue 1 a::ou.papiJcn. 
6..~!.-W l'at!IC!"'Js&eur ~ll ~ fll.({ Cf ar 0'&:¢1!b!e 

II So<l'W I'!Cll»p~ POW I!X«. 

COil$E!tll Deur I'II:Siall.ltlon lllll luyn '18lalil~l ~fRel r~~ 
tt !ilyal a&ldble tso~ eu 'l.•'efiWQI ro!ICOOlalanlle lill&r d'&o:ll~ 
ot P:IUIIS llai le teo: lO<ail)):iJ l't.Siala!OO G;> 
$)'Sitlme IS"If!roton dans 18$ SOlles oe t101ns: o' 12 wyauta~e ~~ a lra-t.en 
oos eoo~ ISOr& ~ oo 1e 11rutt ~ un racteur. Ni pn tllllsec als:cfallon peu. 
entr.atn£-J Ia l!:ln:mllcn se tondoo:sa:ta e-JOCBS#o"! sur 10 I»J33 et oes. bruns 
lhll(!slrallfis on Ia $e. Pl:lur 4fS lnstalla!lons fnsll'".OO* iMI mc$1um, 
~ 11CC1Gi.NI'IIIe un lllyau Ralbl: trore oe 8 rAe~ aultlllltllum S'!.re lootes 
res Ollfes ».~a:r.. e1 tn ~Ell tr.Usmt m Wfi!ll n.:xue., re tupv M'tift 
eta flit! iiiSSHOn<IOOIII el '!!rOll: «>! pos;ltll!. He OilS '- Iaiii J)E'UialtallOI tt 
pera O'B'II!aclb!: au lcnctb:asnllli ou .s)'Sllme. u (11)'311 !l&l:ttl oa-nan !Ire 
1\'0il:al '«i!!<tofllt il'fe! lies ~ Gefjpe C8tlll P31' tll!WI 8!11\ld. TOUies lllS 
conne):)»s d~.:q Mfe nSI hem:EIIques Que ~le ann 11e .m=oomtserle 
ltn:ROOII!l:IEI!I 01 qsllme. 
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Attention 

Nf I¥.S ~:f!RA.HCHER l'ELECTR:ICITf lus.~am qu9Je \'inlltateur soH CCC'ft
Pi:lell'lf!t r.Gia 1\ssUf!!I'-\'OOS Qtl& l'lmettu!llaf Ill! Y~llr esl YllfO!<II! 
M p)SIIOO •Cff" (l:rmef) 

I.OUe JOWls M a~r.e~ scn:nt com~· a\1C fUIIt'i.::fal·~ b comman92 a 
'4tl8sst •...WbiS-

2,<llle cett! unni a lies ~&:es c·~ to~ que res mesmes oe ~ SGI!<t 
te;pocleas ptroanll'bstltalltn. ~ rooellooo:l!'.enl e1 realr!Gin. 

3.ATTENTION :.,-our n vsr.Uia100 91)nk'ale .~menl A oe pas ul!llser p:rilt 
ellaets:J'!I(IS ~mtQtS; lla~rfllx ou O!<S ~r.a~MWx ~OK -fat e-ltblls.~ 

u .VERTISSZltflll: Pour reu n I! rtsque dtaendle. o moe fie~. 
n C! t leUII"l iUl J)ffv.MU • Ob$eNH ee: !lUI $t:H : 

a. uimsar cel!e Ulll:• se:m'l!llt 00 k 1a1;0n ®lllle conszruCI!!rlf l'a ces. 
tnt. Sl W~~S a\El 09$ qoesiJons.., eorrta:lel ruooe. 

o.A'•7fA fEnltelle:l ool! nenOfaga. toU~ll! oomruv ~nneau cle ser-t· 
ICE el wrsooiU!tle oonneau11e serfke pour empetller E\'a!llliiteur 
!1'-Wl! lallf4lltll!. acdj.ydS!8::1Ml 

e.le trav.lll! d'Jillsla'lir:OO e1 il: ~ge t:~edmllt !101\<ell! e'lre r&.'lt par 
la(,le$) Po;f':SOOne(S~ Qtillllla& Slf.oo: \:1M lei OO)!S fl fe$ QOffill!$ aopka
llles, y rompM Ia «CJS!ftQJon ln1Hntendle.. 

La connexion electrique 
l.il.etlf~l !!!. '11$ltQ.jj 10 COIIW!tl! Ill! b I!Citll 0! 
con~ Sllllt\e. a t01i! au v«t:ta;a:r. l!rU!as 
ret conl*x~ oe .moie!lf 1111 Wdii.Wr ~ 
!)i~OOS.a i:I:JI! CiOC!: Oe((Qleal'on aeo-
tll!lua. uo c~Sl!f eooas.t.-t. C3bJi! oe l)o:Je 
romex 'Ill potX:S$ se1<1 !IECE'SSdife pou1 nmr re 
~parr~ blm1&su1 l!OW0:-13 
00111 ~» conr.e:>3:lh. 

2.Am!ll8 1e. ccmam «ed!!qoo par I! c!XO!IJ:i'IJT 
1omeu1 1e wllltale:tt cr (fe~n. Sf!J& str 11e 
~~ r&:M .au 001\nOCHUI a!l4!SSUs cu 
~ 'o'Ota!tllle: ~a DOlle o: conn!Xt:n. 11 y a 
~ pcd1S 011\'eRS SUI ilJ lla:l)e: !Ia tellll«ll!lll. 
e. tr!DSanlun ~In toum:oi!S rEgull«, se.'l'i!lle 
:t tblinc) mutrt G: 1~ ce ra:illlem:.ton 
so~ re pon4e 1a llaOl!' oe conWkln f'C!qae'.! 
T~ S«m te.lll {OCU) 0: Ia flinG <I'CIIIU~ 0!1 
r..run!Ji~Scn sous lie pon * ra ll3nlle oe con
M.ttn t»qu.:ll'l ·L ~. u mOie:r e '«!<Ja!e-a 
eta!li 1Sill6 G.UIS U"' OC!IIe ffl ~U&, fa pr1Se 
de lern n'es.! PlS n((:EISSalre. 

3.Rmt le conMCiet!f fOil* X fb.."l r€t<u• 0! I'CU· L----;:;;;;~ 
tnlllsatlon .wa:: 1e eonn!Cif'<lf romu. 
SU!lSfti!IU Ia CCU\'alllla 118 Ia: bell& do'! OOID!'X· 
ron 1111 '«dila'ioot l01t.E51es OJEUUicns, o 
m:.:!-Ur II! au co:::a:i:nsa1£>Z sa 'I-MIII!"&ur on! 
et4 pratafl~ a l't:Sina Aurun ~ w::~rndalro: !lCUI I! '-EnDuteur es1 
~!'. 

Depannaue 
SIIS V«i11l3lell 1161onc'loooe pas. \~1 ce IIIII SUII: 
LCO!IsuliE'liM t~tagramme!>-oe ctbla&! (Wif d-o:ss.CII$) pounv.:s as:saer 

qw. 1a conn~:doB-51 iCf'!OI)Ma. 

2.COnttOiell6 11 o: SOJ!Ie aoll)OIOOr. a liS oesor3: OJ con!IMWI.Ir a r ;S· 
m!Oialloo.t4a:ID.;:Ie pour \'OOS asS'.tlet dlln ben ooltB:l 

3.-9 pcssiDIO, utiRs8l: tm~reH m mfi-:~~e POOr OO!eimlflt'lfla-t:Onhnuna a ur 
w.rs tes nts II& ~lhmaifllt 011 Wlllll:tl!ur. Poatai!G ce<1, IS «aliens&· 
""r oon rae ~ tne Jl!S lesur \i ~sal~m · line amrrera pas. Ia 
conununt).-Sf las; Ills oe sollle cu mcte111 dlt1'11tenlla contlnur.& .. cons.!:Stet 
~'~nine pnur«-con!l~ur ~eteel'l~. 

Instructions pour l'entretlen. 

Pill~ tas ro~&mitn !lll'l=nlllir.o!urswl u:ell«~: e!.eQIJ!Pl-S crun l!l!l!I'IEI 
l!bti!IMt Nitro!. allt.tlne l;billlr.atlon WpC!I!':nt!ntll!e n'as.1 nK:ass.Jim. 

11. Li 'l'1rltlalb9 leQUIS pour llll1011Cltb:nem!G1 M t:m: &tdl!U cl'lln 
f.;::t!JI'(n!nt Gre llt\1'l!J'.1SIIon a taltllfa.':G pHit ftrt al!'ia!l! p;r 1e fOB:· 
IIOnllflr.f!lll 11e tf1le: unl!~ sutN MoS «.'fCtfl.'o!S e-11 OJI!Sim::II!'A 4lt 
ma'.tn:lae ~ e1 HilS nocrn?S 0! screw too1Q'I!' Cft!X ldttles 12r 
ras.soc$1llco oa!IOI'\&1 oe psC;GXt~on roii!IE IM lncen:J~ {NR'~. Ia 
~le an:~ttne ~~~ !tldtma~elles lngt-.jem ~» C:lrN!Isallon 11! <15 
r~RtOO (ASKM) .ansi que 16 eooes 10t.a1oc 

e.i.MS till G~upage ot1 do t<fa98 lin le mw ou 1e ~a!:nl, Ul!e$ 
~=nGc!l) oe oe I)H ~~~~ I£G-th ~~t'I3E> ou ~·auua; .UIIe$ ....... 

I. 1M WOIH:ll!llrs cl'a,!lallon dOtll'lm IOUIOUIS mrt 'olm!IK!S 0 Ca!O!tell!. 

g,~ece~ca~ pour rusage aHle:s:v.t> l!'~n: ba~ 1'.11 O'llne CIO"X!Ie.. 
11. N& ;rus PlaW un rn~ur ptg d'llne ll<i~nolce (llll!'oo: doutne.. 

5.}.\mlS&MfNT 1 VE!IIIelle \'C(Iaga Cit VI:G'il:al£,tii pour wit S'll UtniiSC<Gl 
a Ia I!~ SSgna~llll)gOai'I))IEUr. 

t!ES BAAJWI.ES OOfi/ENt £l~£ INStAllEE-S. QliMiD lf VEitTilAJaiR fSf 
Ct.\S'S lE ~O'Affi!HTE PAA lf PERSOmfi OOAU MOINSA2 
lotiRfS DU IWiEAtHlf lf.IA)'Aii. OU SELON LES .Rf00MioV..HOATIOn,3 DE 
sECURI!t 

Diagrammes de raccordement 

.... : :====a:.: 
~b 

""'" 

·~ 

DfiJtamme deraa:orctiment potT lllsYN•tlflll .Utellli'Jitlllll'S nnr~t• 

~~~~ J*'oltl ·~""'- ..... 
~loot· Of:!:! "' .... ,,.,.--

---
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I. AI U!lt!al e1 \'IJI!I&lllif, lla'J !Ill& ((J(lSb;r.;t las 
.sl(llllenlas ~:mas: a> el momaj! que tec!Ultillt 
mttmo etl¥.00 qoo pr~ el wmllSdar t'!.'t 
~o) eiiiOO(Is-apJ~yc•e• a::ce-
so p;!l~ llltllt:¥ !tiNRieiltrt.m!O. 

a)fl vtG!Ia::'ol seo:oem:c.ur lOmas IE{cs 
postQ ~fa saltla a ttnosmtlmfllrel 
llJirocEcSO d:t rul®~ \<Ell~ a tQWS 
Co!! toodllelo. Sl se r:a oe ar~tear at 'ffll~ 
111oor como r.:t~ para mtJWJ el ilte 
el!lt~ oos. cuar.os. acaro te$IIIIG O!*tno 
Q)CQUrb M U'l o~to Ct'rinoo a~ la!!!O 
G!l UCl!lllC'IO. un COI3lutto llfiiB!I~ &s~a!la
IROOmtOOa!lo pn cu<iquiH lns.~iai:!Oo 
a escape p.n bat!~) r-<£u!IS RICO mas
SI!Mtfllso. Fankt:n rtie«nnm1! m mb-mo 
• e Ple$110 torultl®. llatfe ifSlado 
enlrsC11311:li!IEI r,!il~ ~~y a vd
laoor, llnJoqtaf un mSnlmo oe rd!let. 

tt)B '.IEGilm !leO! snuom oonOO~a 
a:a.sc s.w:~roce. pa:a ltmanlftrJeR.IO. 

2.1Mdir!ie m tnl'£tlltl$ moooo..qe tC sopons 
o:-Q)XJU!e iN6 o M&) a u:a. '/$)! eslnlt!llal en 
~ srto esGOQbo. ,.JifiQII! e1 \'8fl!tladar se puK» montu en cuaJqul!r pwro a 
D taJ9' G!l ro)IIICKI y a ~IllEr ~. e~ 1&:001er.:!l!le rnx:s10 en 
IOS~n Yfllltal tur.tte:<.r.Jr e1 ctcRfo oe o:m:ensaoo a:J e1 wntiUo'or. Sl ~Y 
que {E<Cur.lr a trill ln$JW1M r.o;uoltbr, sanoo IV~ a ra IIOSI!II! coll!loo· 

lnstalacion de Ia Repna DG de Enlrada y Escape 

st ae ta QlplaOO Ef oonJoo» de Reslll!a!I&IO y lUl, estos se ~1311 coo 
illsbuo::I0118S pJI"!IC'lfal£>$ a.! lnstai.J::l:Q c-Je nemp!Uan bs Pasos 1 a1 '· 

l..58eootl nul pu~o <1e ~ Oe.lil rej~ o.n-
tro ool a:n~e • 'l!l'IZiat Pan! ra::lltlr ~ 11\sw 
lataln, se ~ tomar oo ronsb!fa£13n Q ~ 

<a('jOn lie laS ';1p lrilmlta:XIIliS-OG!IIto de las 
par((les. o ICI~ ilqwtn ell! ~o !1&; tecno. a 
CCI!arh~\~ (:W'tls.» ae unaama 
~r!Grala P¥3 mort.aje auocto eo w \1p o 
\1gU!:a De~ st::tlmb! esp.l£1o oote·a: C31-
lalfn~y Ia \~(;'mtlaf eiOlfltlucm. 5I 
Ia. ui!~On!le Iii r~tta no pe:mtte et CI'IOO'Ia!e 
I[IOCII:J, se cr®& etr-li~ un ln't~o au,;uar 
~o~eoma::.:arr.tki!» 

2.1))foQ_OO el tcllirtt.'I!WiptJSol !iQ el S1llo IIGS6iJlO, 
y nte undm!JO me Ia SIO!:rlltla l\!SO; &I 
r:term lle·!a. na!ll'.aefcQ.I'0gl C'l.:crte a tlif'fflS 
d! Ia SIIP&rtd!. f.i'~f ctl" •• l!l\1!11': Para PQdoll ase
I)WI C acabim mas 11$0 ~raw un IJIOfi!l(e 
1 hWI~ cse- un l9dlo d! canOO~a-!la, ~n
&mos Mail 01 en con una ~*-

3. ()W)! Ia b<t>ald!la o el a::lllesoet), eoloque e1 
rollim G! nui:ll81!11 Ill agu}ffo nasta Quul \'ta latH at <kil Rftla 
!IO.IIIo o« eolillfll!lll~ a! 13~ oo Ia ~ lnll!ll_Of y g ocntln. 
o Iii supemce; ~ l«bo. fJ,I!- • c:~!Wb a 1a • 
-.& ~ COil lOS tolni(OS tlraltlnoo ce 2' -~PI¥straOM. toflfC!a et «r.Cxto. 
Aso!gl!n;IO c::Qallr~ C8 0 fC y/o dnta fliliWIIIUC!tlS. Sl ;e IW II& 
h>tfM Ia rnaltposa llenrn:t d! un colldtldo do IJPO dGfi'IO, u OOIIYI empll!itr 
..a~~r.uad(fas ce IIPO fC o dnt! pam oonsuC!!71S. 

fAVOR H&TAR: N <:en&:tal 4G 001\l!IIC:O !If~ al: conltro» Ge otifalftb~ 
r:osa. Slll.n Iiila 1111 ll00:1 t:.m:awmemu rllt(IIOn &;gil)®. ua;;a cdt!al» 
o.: lllSUGI e1 t:Oelo conun Goll!el "'Su='H" llilta aamllf que tas llr(aS o: Ia 
~PW O~!P G.:btamelll8 

4. ~ 11 1e)lf.i Ell d eofalfniWrtosa 6! lltOOtaj!. La ll!:llla ;utte oprtmlrse 
para ':1'!» ~~~ lll!ll ttme y twn«!iea. Sl q:l!!lla 001! ~ «t1e !4 coaann 
y el l!li:I'IO, K oetl!!-c.atal3t.oas-pa~a lt•1lar ~ oe-a1:e. Pali ti llmpwa po$10-
IIOf.la n;JIIa se oo:se.fX!ta&i 'tlllltw. 

m:a. M'll.'ol:t.-a s ~ conSSianle o 
~oo per!orem aguj:ro-Ge .w en ll ~or.:n4! Iii 
cmasa (lttto coo un al1a(ltador6! NF'l !~rtl· 
'4Sto p:.s ctrosl y lill*Jiatv dr~) P¥a ~ 
kif¥!1~. 

3..fl61J~ il SOI)Orlec.l m.:tt.ai&IOOll:n~ 
~ lOm!Uos a; no)alttl &umtislr.!IIOS. ta C$ 
Gl ~ se 6Kie t::CW" om ladl!at fl 
.vxeso. Elsq)CI'Ie M~se na ~rEf\~ de 
Qlllll20)iles ~uaxm oe 11Gf11i c,-;,e lmt*- ii~IDi'&I~>'Jl~l Q)n u. transmiSSOn !)) rtfli)S a tr.l\-.ts de li a;lt'.dllll. 
sol!t~. De paso. Wqa Clof!laOO 0!! oo 
OOSQatw Ia tarem oe llU&IIoo. us lcml!O~ 
snn atn::;>n.oscanla$ y no ~~~ 1a per· 
~n 0.. P!ICII:I:S. hb OllSiarlla, f8t:CIItE(;+ 
dalll:OS Qel'll!r.ll 
~lOftlS (Oe no mas oe ~1. 

4.,COMele Ills too~ucms: oe em~W y r.all!l! 0111 
'«'ZC!!a»o man~nl& a':l!<:iase;as: cs.o. cpn dnla 
~wa con--'Xtos.,.J usarse~Clo$ 
als!s6:ls, M r~I!IEaldllt.! ftla:l • o:acm Ge Y.nJ. 
10 con &~ra.t.w.<m o con t!nla a 1.1 a:crada y a • '--;:;.f. 
ta sal!:la, oe m¥1eta Clllil ra pl&llifol b'IPHttl£oalllr!' 
QJe FO* e1 iiSianll: qu!(le liJ~Oi o Ia earc.;sao:l \'ellllt!!lor t:a1 ctna'para 
eoncuttos. 
NOtA: S9&t~e~lnwr11r e1 oroan oe m P<G0$'2f3, 

lnstalacion de Ia Rejilla DG de Entrada y Escape 
rara \llnstauct.:o Gel tXlr::ll\mto-DlX. se 11a: 111~0 una rnatl;loX1 ~ulalloa 
para ajiiSiat el sis::ma. S! Plli'IN Ul.lltt.ar IJsnarb:Q: OXi)! qul«a ro: u 
.::011&:11!0 Ia$ fe)IUIS a lilm:le~ C5 OISiinla IO~ 
o sl N'f quo a~ulfblil el tsUGlii!OI' ala~-

""""' 
Pan lntUIU El D.J:flj:~t: 

Ul ~r IIHIII WI" b:slalaOO tTl f lla:IO memos 
restnlfGO. Notmauns.-:u SlA cl ~ oue w m.t> 
moyque ~ rr.cnosd~ 

2.ti,;,Ja un a!J!:(ero oo ~- .:co"Jm<!ll<r!lenle t w 
r.aur~eo Ilia® pkno oe 1a Y . 
3.~ el YQS!lif pot OMitO dEflaOO 0=' lla!lp£l 

!lUG &ne rosca 
>1.1a6:131e etdamPH ctntt IOO)o: r-oseap,11tlm al 

<>$1<>. 
.&Jcst:le 10 lnalli'Cira f aSEgureto ooa ;a ltlen:a 
G,ir)St;fe £t !i:lm!IE!f pa:a na'ilrdai Ia ClfCUIWOO 

lid alrc IJllre.ntmli:XIIS y ,sprt.!te 131U<fea 
(:in~GI<Iamper.' 

Sugff'flltlat fWllll:& lnstalaelon tlei ContiiiCtt 
Flu!bt~ 

$tet0moocstnoo ll'it~le us.v ccnou-::ao 
tlm!le .ma» ~li: ap~ oe ~ II& oafle& G:Oi!! 11111«a qit:! 01 COcllg:l 
10cc1 1o PO-.rmtta. ~ e1 oonsucto pase a ~ ae a;packlS no aoon!IKtona:'os 
o«a:c "ruiOo saamuctor dellr~la. U a!!SIJXUc>llelsEalll!co::t!i 
c:a:JSaJ un ~$eon~ omuo 1111 colldu!:to.am4nd£t elG)f!So oe 
rultlo OMtro oetcuarta. Pm ~ar Ia ml<ta®n rr.aut~nctooa ~ue. 
~ I8C:ClflWI-il Ul r:011100 de B PIGS oe cori<loon UextAe <i:S!a~ :roo 
CIS<IIIIH r£ilri ou~ y ,. w,:t~~a)x AI JllllliUI m c:ondooD o: ttpo r.m111e. 
e1 mlsmo se OHlusurar » 41!> a;;lfea:Jo r ~o ~~e. oe kli:Oftl3a!IO, • & 
100"'.a poG!fll mllebO «!!Udi!!IO. B OO'l(IIICIO llea!U $1! C&ll9 COIIK:W al Wfl1l. 
lai!Of .::on aliaudetas$! liDO cs o OMtlnta l!nCQI)OU.."10:S. r~rasccnex· 
k!nes !Ieben q~ed¥ 10-mas 1\~IC.l$ 000111;: j:tafil ~ .a ra1'd:i» I:W 
l~. 



P.O. Box 688, 32 Lambert Rd East, Blairstown, NJ  07825   Phone 908-362-5616   Fax 908-362-5433 

Page 20 of 42 

 

Advertencla 

W CONC-<:lt LA All,.f.NTACIO.Ii' Of Fl.ERIA nasta Ut«o ;,1 YMIII:dlr q11!0: 
IOOOiJHlle bslala!IG. ~a Que ta atmenta:IOn&x:tnca def \IM!rut:oJ 
quooe at;ur.a." en 1a 1!0$tl011 ·ow 
l .ltJIUs ~ un~i'!S mwn pa~a opr.m con tcr.ae1 oe vetd'"..a!llle 

es.B:IO SOiiO. 

2.Esla onl::ad !l!a pl!lt'as rotalh'in. y &:~ ij:b«< mw p~udc:ne!> Gl: sequ~ 
!Sad Ullfi!Aie Iii MS13~t:l6n, OOfrad:ll 'f cnantdltei!IO. 

-3.PREtAUCIOit~SOi!ll!ala 1~n Ger.eral. tf) US& PauDesa~l 
M!i!"'~'f ~es Pe&Qroscs·o E~'«<S. .. 

<..AOftRTtMt iA: Para rntc:lr el rle,yot-t lnc:endJo .• oe.ooroo ettdtlea e 
lestonet a personas:. o11H1Ve lo Slglllentt:-

a.ssoaesulllilklco Yl la ltlrrmoon~Plf•UI!fta::l:astfi:!ne 
a~:r.a pr~uma, dii"$!Se a 1a Wlrta 

o..kt!'S del r:nantldafeniO 0 ftnplea, OestOI'Iecte la. electnl:~ «< M 
tloluo oeor;a-auon yd!ml: e1 Llli»ro ootlia'o'llalfn oe ertW que $C 

~~es1n quer£ot. 
e. sao oasinat caillltado t>JOitllme 1011~ lO\ ltd{los y ronnai 11e1 caso 

IIE!ba JM!lW ~ ~ 6a lll;.tabcb'l 'f C<C!IeallO eed:rlco.lnfblso 1i 
const'lltdOO ~ •~r.e;~JnS a pru«:a oe illCM!'IKI. • 

Conexl6n El~ctrlca 
l.tesenrosqutlies lcrrl!IO$ o: mona}! 11e u lalla 
0! la. ~ De tc~~«Ciilnes .., et tt~ del wml-
la!iOC TOCias 1as COn!~ cto:~ motor IJff ~ 
la!ltlf emn l!fi'C3d&allas a una f~ Effdrta.. 
Hate Jllltlun cotl!Cior ~llos pr.atoctnr '-" 
0! llpo romex para sui&: lOll Ott cac:~6ad0 a 
tJ3\'$S 0!1 ~ezo cl:go lltU.tl!>'» at e1 ~rm 
de Ia c$ ~ COnEOOOAM. 

2.Pasa a aJI!IEilt£"' eKctrr.a • Ia\\'!'-oo 
conectm l«nl:X y e1 <oJI8(0 ~ !l.:f 'f!Cl.. 
la(JI)t, T&nJa CUtlado !l& COI\ltal ta I!I&IU 
ooll£doca w.lma G!t ~ 5l'l!allla a ra 
C$de~on=s. En"~~ !XO!lMne:. 
nay 6:6 lumtm¥ atielt!$. t1S¥Ol Ql oeq_Uflo 
oe:s.•omlll:ldor comcn. aprte!ul-eaol: neutro 
{lie 01101 lfanooj 11e la-atmeltbd!ln~«:ll'b 
~ oe 1d lumbtKawrea& pr en Ia ~ 
a Apllt>:6 e1 FtfG 0! lln£8 Qle9roJ ae li lf. 
m:nladon ~ lll£!a!O~IB haml!oo m.ar
caaii 'l.·. oet6Xl a que et motor ctt VI'Jil&alkl 
ee.Ua&slaOO:::or wt:areasa(l!pi!S!I!:O, c:or.q 
~ ootiiJWOO i letfi-

3.AsegUit ~ COilrdCf rtJm:X.. Moeg!lfliUII
Q):r.ta!:lon EC<f"dllle ron e1 o:noclllf f'tll'I!'X. Tap5 
0!-nuevc ~a c(J a& co~~E®nes OH v=nll\$00L 
lOU3S las't:OOell~ ott c:ooit11 oet wmnacor y 
001 ea;ucno1 OOl&n ptacaDl!ia&s e& S~t~ma. so r.ace rarta rltlgl!n-eabl&aOO 
aa~t~t~nat para !ll'o'!OUOtll. 

Analisis de Fall as 
Sf Et 'i!D!£i0ol 6!:la 118 IUD.:fenaf, toO-'lS! 10 Sb:<illlla. 

I.CO!ro!iUe ~ a~aG:l111iB EB::~ ~ <1 ta~unuaciOnH<Jta r.egur.u .:;w 15 
OOflf~ esl!e coaectas.. 

2.Re~s.; el.tat:teax~cel motor. celcatwi'l&J yuet.a ~ ;Mc~n:a pn 
asagur.u " oel!b) col!la:io. 

J.SI as P!Jsttllf.. me • OJmpro1131or p.m velilc.ar 1it conll~a!l Clllle 105 1!1106 
oel maiM o:tvmtlia.'\:lt J'ali-!110 fUy qutOW:OOECW el ~f. (KO 
p;uliblfl <a;:taC~tor. ya q~ t:10 f«l~ OOQtlnu~ .• SIIOSc ~~ ~ mOior 
lm>:lst~an (:(J;j"'~dOri, ccns.ttta.: a li tlbrta u; ~ OlPJ~o. 

lnstrucclones de Mantenimiento 

D:biOo a Q1)!; 1M rooa:ni!Mos (KII wnuoocr eslan W'aOOS: y PfO'Il~'tt> Ge ltt>JI
amle &:.»roo, no es ~'It! o;ataneS: kltl~ aat~ora. 

II. La ~radOn 0!' esl3 untao I!IIOC>: ll!ecta • tau!l<i IIUIR netesatfO 
pa;a: ra l!tle<il(_ltlll wguta ce tqUIPCtS: q-:ana:»:as Ge tm0t5111l~. ~ 
las tdca::~ y nonnas 11e ~~~~~~ della!tllcarrte. ta:. como 
las pollhlaS per I! IQt!o(lal Rta 9f«don A.sscclallon QlfPA
~!On NadOE&!~Pro\;oc:IOn D:ntu lnten!l~t. li ~ 
SOCI:Iy 01 Haalln~. ~JaOOQ. and Nr COO:I!IIOM-'f ft\illen 
(.•\SHRAE - SOCfeaarl A.ll£fk::arla Gl! lngs:feiOS lie ~n. 
R£fn9K~ y Aile Aool\1.c:lorla!IO) y !CIS autnFilaG!S KWTD&ll!~ 
0~- l!lea'tii<U. 

e.I-J to!tat o nMoGJ paledaso tecnos,.e-d:edatla! ftl~ IJitctnoo 
U Olmsmti:OS OCUIIOS. 

I. LG$~&$ Q3 esc:ape~-e D£.Oen d«>a~ ~ OlM1oL 
ij.N;eptab):pata lr.!P~lll' pcf ~z;ade !Jncasotl~ 

ll.J.IJdAS Wc!aue m tnamoror al alcance oe. ~ Dal'\!r.a o CtCtli. 

S. tA£1VfRT£NCt.l! COmpro.:b&EI ~00 a1mell:CIOI'i li:l wni!UIIor p.m 
wr Sl oor;esponae a1 \'C4al! nomincli ~Iii placa O!IIM!OI. 

MAY QUE INST.'II.AA GUARDAS OO.Ifllf OU!ERA QUE EL VE.Ifli.ADOR ot.'EOE 
N.. Al.CI-.NCE {)fl P&'>OWIL, A tr.!:EKOS DE SU:TE fl) PIES DEL NIIJU OE 
QFB!ACKIN, 0 OONCE Sf ESflMEACONSfJABtfPAAA tA Sf.GURIOAO. 

Diagrarnas de Alambrado 

! I$V ,.....,,=ta; ... •>WI., 
""''"' ..... • o.•\IUN . ~ 

w., .. t>•- --
a ag_~ama tl, al WJJde·para Q.'!llflflf adtla e11 rarfes: paato• 

..-,no -~ Gao ""' •~-w~., 
<Jo-L ""' ·~~ 

ruuzn-~ 
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five (5) Year Warnnty 
OURIII& Dllm WNIRAIITf PDifJO: 
h\NnCH .. ~peir« mbot '"f!Rn.s:hhn ~ b;l::r)·~ 'OIIO!i:nl:sh~of 
IIUI:Nlll!oli.::tmq 1ft<! IG be~~me1~~~ fVf.lldtbd:<J"Icq'l6iec..tlhl =oyfi. 
ft :itdwk~--~'lri!!.RM4(JI!Ibet. 

fOR fACTORY RfTUFJf YOO MUST: 
• J.boe.alltni1!M:r:wriii•A:.theltO'.riolt1AAtl!)~bet. flliii:IIWJ :.em~ tyct~~ 
UNrttlh& in~ !lSA.:t U00.7tl. t7&!« inCAXA!IA.tt 1.l0l:&..as.t8.R.s.ur: 
hl¥1: lit It Slit nUbblr. 

'~=~:uti~ I:IIS!be:~~CIII~ OJtsr:f: r/.flea!Uil, ~rmaarto~ .a 

• ~':' :~~~'lli'l ~re(lolhb\.e:bWW:slifi!:it:d~dobq;rr;~aedt 

OR 
lbe-0~:-t tn¥t ~ :~~~onb l::f ihe'lll'«lln:)'GI!t udl':fllr«una.-.l ts AV<itttl. 
Thc.tli~wil~~·.ncit~~~~h~lrlfm~'~is-nr:urn.:: '""" 
~-.nd'l'tllhdltl ~del~ 

Wll'f.Q(WJoRIWO'Y li:IWS tl~ M:II PAC-'I!Dii Rliii!IPli(QI!lll 'Mfl.iOUT Q.!l,fSf 
PR.¥311 ro~FOaAW£Ct 
t!fP!JtQIOOS.IS$1.11) IN AIN/.._'\a ~ W1'C1' IK!il:tc;Q:W ,t,qf 111'/llCID, Am! 
~on ts PDIDiliG lt.sP£C~»~ a mt~:~!«2 
MAT£8AL C{fOC'J~ JIAJ!l!W. ll[nJ,:wiO i'f 00 USP.S SMXIlD 001" II" 
ilfPUCrlllrttl£b."SfiUIIUl!Jii\Y'in£0l.IT~I!G£ tOr.£ t!ifll£(fi, .I.SCII£Dii TO 
05fll.tlfu10A'S A.D::C\M Wll !K KScttiS iN~tlUNO YERIRCAIIOIIIJ ACfU.
.1LWKJ 8'\'f.Wt!Q.I 

Garantie de 5 ans 
l.aft-~tpw!j~~!mCI.XIe:~lei~~~J.~. 

Oll!WIT l OtttE LA PERIOQ( Of U~W~-..: 

U.'m"Cfl, lt;c.~~~lt~or.i~pb".MIOI:I~tW,::otQl~UIIId!taii!:J"~eq 
l!lt!leR oe Q;tftf ~~~til oulle I!1XI!mll- I~R!~ ;ow: tilt ~~ ~ 1~1:tn« le pr~ 
ctJt! l'fthi!F.mr...!M.~rtl!tm(O.~~""""t<M:wnee!Cllll;;~-:·at~:.rm
betl&a:~~ 

I'OUIIIIO«MIIEB Ull PfiOOUil A C. _.l. 'W:lS CUEl: 
• lltUI* m n.."l;tra o~tm ~~e ~ pou ~ tl~ -e:mtlll:~ ~MC. f.ldttCH, 
!MC.~u.~nrun!n!!&:IOJ.CHtiZ,CIU.ft~Ol~tlm:f>So~ 
\'ollie'.! ~~'«it otl:l'~ cotiiU~Y....!all pede 0e b 11\1(11. 

·S~<;~ l!:~tl-.a!:rl510efl6er~'"'f cWllltitr.rl~a llil'b~Xne..tbOII 
• boJt W1to :d~. 

·~ lellli!Cat'..i:U ~P:,:.:Ittie!::rt~:o!S Wf«mmaccs IllS~~ !~f. 
~U'!Ilift'~oet;c~. 

"' Ul.'ts:rbl!S pli'\IIOO!Il'IIW:CIS in: ~Oi'ltll)!Od:f\~{llr IQQ.ttV!II:. IIItctnlfl 
llm~~U~flelllntrl!r:!SfQ!m:dJitdleN.b:lll!t~U~l!~tt P'X\1! 
~~~~IQyf.-tt~f.Jt'.elnlH!~bea.. 
W ltRWES Ill' LA li.VV.IffiE tt r~ liE PIIEWIOO P:.S CE fEWI'IACI<WOO SAAS 
m~KIA.'il ct!EUPIB:EtiUtEI'J\OCf.ll Wtcn.'S.S:Ust)lt ~USfliC
IX.'ff'S.OU Mu~ 1lli!UCtS A.\\\111 L'IIISf'Ettk'lll 0£ U of.f£C1\.135lrt Sllltllfl 
fAC~S El u: MO!ftM'f 00 Clell E8'l fttiC'IIOK a; li~I'ECTIOII!lf 1.A flrt.a_ OU 
CCI PIIOOOilllfTOUII!It l£ Ntllmllmlll Nt 0011 PAS 110.\.'Ualt&NG fl\A.G POIJil 
Llf!a!U.tllM AIIAi. t~ tffterutl.IX R!:t'C1.1.1111[ I'NllL'II.l:O.\t"'Wi. AIIM., 

~~~;;:r:~~~:r~oo·wrci:s t,IIS.<a:ncWET U 

U S8AlWinU Ill &'AI'k!OUUI T i lU008U8 W VA'CMlS:: 
• ~est!~ wlnmlxu(IJ$$Ml~C11~1- IA$1tdl.~ _..tt#.e~• 

• CO'!Otfl'ka' 1::'1. 
' ~~<!uttu~'flll;.fol:l~ir.(f.!lllr.lltlbiCIIII"~q:.tl!e,_ 
·~oe~ue.ms-~~QIIOU!Il&IW!ek3!Wftlrte~~~" 
~del'aale!e.lt,ll:~: 
t.Ewttlo:ll tn!t;dtr 
t MlM!S~·WIIr.' .X~ ~IA.~(U~ 
l n.mc:w~"" u.~:ut 9(trl:pe ttcer.~ 

• ~ DI!OXI!m:6!Wiolo O;l:lun!l:l:l;$te~DI!6e l!: l)ft'!lrQ: t\:.1:cn4: f t
~rt.~ 

·~ .Jtm;:n;tt'~kdt:> CIU III"Pkhr, POU '"-~acdC2el'l':dS (f.! I .. 
ltcll, peno<v..~dlel«mts,~t~ oq~u l$d!Stboe:cee ~ ttt.*
IO'I~WI II~Iti!,eoaaoe\1:lil:!l:ft6!:1P~ 

UlltKAOOII Of 1.A 84-.WTil: 
• t 'CIJC;;ft!.rQ:f!o:ll:-~ e"~<!Oeo:lf41QeYermC(U'CIX1tl:lie! .II G:!Zo r!XIU. 
•tts:~~-~«SefCCJ.,tl!ct'lc}.l.'sMOtnn~litlolel!a!: 
~f;itSP'! 8 1$WR ~~~.U:U ~~ ta!OCISSI:*q..~,m. 
1!-.ecb.!tcsa'hn!t!W~t!t<lb. 

lklltoct S1a~ 
1112 ~ale fiNO. 

sarasda, A... 'l~ 

Pllone: f00.7471762: 941.:109.GODO 
~ &>l.A87.99'~5: ~l.'J09.6099 

r.WKiilnlocb.flt11; bi!ICQnl£dUlft 

C8n3d3 

50~V&, 

&:IU:icume, NS £>iS 3M5 

PI'Jone: aoo.SGS.3.Sta: 5013143.9500 
faX: !177.747.111{1( 506-.743;9fi00 

v.wNhr!letact-lniOO!ontat:A.ca 

TiiE(OllO-WIIIGWARR.OOIES DO lf9f AlfU: 
• &n.ges 1-t<nsti.Ur,;,crhef~*C" ~ ~.o.m m!Sib:e~v.~ llri;hl 

• 0:~ tn:tilii;Wrn ir::~c:oer -"i"G ~ inn~ibti:ln. 
·~<:t llful~ti1c!R'SI1,o a~ of Gild,« ~sd'~ &011. ~lltf~ t<oct
dtreS.sa:b.n:: 

I inllltOef ~t.?$U 
2. Uhtm, ab~•ln:t:nil UM", a Ccle:t. ll-"CC 
3. mnaa:~w~t a-«~ 

• a~!~ qo a.'l~xi:nou~ or; IN F.Wr".C~ t.Wa:mtd ~nlm « dett.o! ~tal\~' 

"""'· • kt(alw:r'lf:ftfley,~d.irn~::f'#t.'llll~ ..-d b"'f«ff~il~ ~!QI 
<b;,~, lct.:s or 1>/CIOefl'. ITO'mlf:S. « p~s:61. or toSU d 1im:ui, ~ldO!I « r.eO. 
Dbicn, kif Wf' !mr.:b cl umr.f!r. 

'IA!IIWCTY YAOO.IOOII 
• The~~~ ln!Sl b(t'. ~ ot ~ bl.ol sUI b wriiJ :<l!tte$~ 21!. 
• Jlesey,~~ <jf': ',WSreciicl~~lfs.W!( R~b,tttbmep;iicUboat' 
1'JIUJ.prct..~l~slri:n. 'f':u ll!a,'f-.•:dcio:rd ft;I!IS\IItli:f!..-.ry~ stalt 10 -

Garantia por cinco (5) anos 
tlltlq.t!W:I~ttat!CICittT•~#tl!l'tt'. 

OU!Wttl a PUIIOOO MtGII~ Of-lA UAAIIM: 
~~~~~~111:ldep;:r;l!qllfl:~U'I:tl«tl~mu«iillotn• 
NrC) die~ fJ~Q~ d~~5tf deW!IOIIIIIUrtotfNI'n.CH,jr;~ 
U!flUUOX'b<Jela~~~.ttteldlnt~CQIIfi<~~4RioiA. 
PAllA OEVU.UCOI A FII5SIGA UStEO !!Be 
• it1'ICI llll fll~o Cit Altl:l'~ ~ CW:t~ Cit t.'dmli (~VAAl. IJIO 1>t-~ ~ 
~IFA'intitp!i~M~Ic$~UW:ul l !m.1£i.ns::t 

·~t::nm.ai1Jm.MI!:~. l!f911 1r.)"Q .. rci'IS!:J'>:O die"'"~ 
•Einl~D·oek!AAOd:leftm.t:0.~~$11~ext:fbOiiiiG:lf&.ae !o
lnrtllil~~~::a. 

• ~~ten~$ Jbel~~te!U~tpn:G$.~'fdi:Y.I!!IIIi:'5 .,<O!ItflldX 
~-~:ae~IIO. , ... 
OI~~~INO!CIMpetb~)\'oOio:IUDMF~~fl~.a 
<IW!I:uect ~~"' ln<l'~i;ta' le LY.llll ,..~~O::I!~lotllepe\'O."Id&:>dp-~ 
.:U:WCOI ~~'/-~!'iQdln~etw.l). 
us cotooo:r:wu CE u 6'~ C€ fAW'ttOf 110 C-o!rtaiR.NI a IIU1.t!UZO SJI' 
W!GOo\.~lll-stlol.rwll..l~PECCXWf"N.OEl'fttARI:fifmOS.lOSiEEM.=tk 
ro&nm!OOS NmS Ill I"S!'ro:;lll!WI i'O!I ~ Si:W !'ACTUIIAOOS, Y El 
t:!Ci fO n:li AU ESfCJI.&.OE rwtee~!W UE1. ll..ulX.ll. t&\.el'C. a tMrtl'.!o\l 
(lfJ'(I;f1..)0S OO'ttern I'Ofl l OSU'II!o\IIIOS AA.\l.Ul tiO CfiiGIA Sf.!\ fll:llll't».\00 
1'09 a BISmSII.IOO!I Sill GAAEtO PAAJ. a OSUlRIO fl!i"-, Yl< 0C£ a CRiaTO tELA 
o.EJW,OR OISflll~Utal'-" J.LAESPEi'.J.ot lliS!v.tiC:-t. Y'«ff~CEt 
o<.!ECRIRtN. i'CS fArntll 
l.U SICtiiUilts i.liWI'If.u »\1 S£ Al'lltlll! 
•00'1:)5~ "~)Uli*I~"'I.:OS~•Ilf:#s.&t ~P'~..lllelredulo• .. 
CIXIPII'f..lm~:cn. 

·~~Ws; X/II~Otls::tl:a! ~ 

• tb,:.sol:ll::u-:mi'OII:«h)f lo),"t::mm, uoe.utr".t:G5px pl:X~lii'I:OS!~ 
PO! ~<!!lmlla'Q,ti)$CON: 
1.~1~ 

'l.tlso~.~SO,w:tiii'IG/,.0 ~dmlef 
J . t~O(I:)I!ICI!1'!6!d/UI~edz 
·~o!tlilri!t'l::;»"cnr~•:~o:mer:.lllteettr-:t~ !&UooefAAltQI'o6ea 
*<hi ae ~--IM 

· ~eC&9!f!"n,I!X;)IeA,Ir.l*fttCe$UU,<l.t.''U'J~p!fllb:l!lt~, .V.. 
11111~ o e.: ~tl!i o com <k :~M n::w:tn ~letubllc*> po1 1'1:111ltftn' 
~IOl»t:tgmm~. 

\'1\liC>\~GtUWW.t!A 
· EI~.m:t'-«aemc.CI!:It(J)r$0!.th6!:~~blllalt'~..lllt!K!.a 
ae(.IX!p-a. 

•&::sq:n::G~~Sie~C~««IIH-~~.n:os.r!Wb•*ta•~n~ l~~ 
«*..EIIeo p;T.,J prll'eta:» lid"~. UolUd ~~ ~ lb'ocile$ 4:i:truM ~ 
\~Oile!IQ$~ 

1'1111~. (S!SPfWS tnP tt}flt rG li/OO'fo/, I( ;ny -1M IM'tJIOIII' llOI'I'ce. ii!Y 
or41 or JtsptOOUCt~ uares. ~ • . rontOOi'li-'ntsJtt!.lsp.!Jtii:Stlotis to 

m~nt:m tnrir t!lC!InoJoyfca' Nderg~rp.poS!tfOfL 

tlitll 1: 4014~ • ~ oate:-ot«<S 
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FWEC/Church Road TCE Site
Final Baseline Human Health Risk Assessment Report

Mountain Top, Luzerne County, Pennsylvania

ATTACHMENT E

DATA RESULTS USED IN THE BASELINE HUMAN HEALTH RISK ASSESSMENT



Attachment E-1. Sample Results for the MIP 1 Surface Soils Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location: B-5 G-1 S-1 S-10 S-11 S-12 S-13 S-14

Sample Name: B5-1 G-1 S-1 S-10 S-11 S-12 S-13 S-14

Laboratory I.D.: B5-1 854452 854153 854458 854459 854460 854461 854462

Sample Date: 9/22/1986 12/6/1985 11/7/1985 12/6/1985 12/6/1985 12/6/1985 12/6/1985 12/6/1985

Sample Depth (feet): 0–2 0–0.5 0–0 0–0 0–0 0–0 0–0 0–0

Source: WCC, 1987

WCC, 1986 

(GFEE, 1985)

WCC, 1986 

(GFEE, 1985)

WCC, 1986 (GFEE, 

1985)

WCC, 1986 (GFEE, 

1985)

WCC, 1986 

(GFEE, 1985)

WCC, 1986 (GFEE, 

1985)

WCC, 1986 (GFEE, 

1985)

Analytes:
Concentration 

(mg/kg) Qual.

Concentration 

(mg/kg) Qual.

Concentration 

(mg/kg) Qual.

Concentration 

(mg/kg) Qual.

Concentration 

(mg/kg) Qual.

Concentration 

(mg/kg) Qual.

Concentration 

(mg/kg) Qual.

Concentration 

(mg/kg) Qual.

1,1,2,2-Tetrachloroethane 0.01 U

1,1,2-Trichloroethane 0.02 U

Trichloroethene 0.021 2.48 2.4 0.1 0.43 0.99 0.33 0.1

REFERENCES:

WCC, 1987

WCC, 1986 

(GFEE, 1985)

NOTES:
B - Reported value may be wholly or partially due to contamination in an associated blank sample

J - Estimated

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Qual - qualifier

U - Not detected

The following chemical compounds were analyzed for but were not detected in any sample: 1,1,1-trichloroethane, 1,1-dichloroethane, 

1,1-dichloroethene, 1,2-dichlorobenzene, 1,2-dichloroethane, 1,2-dichloroethene, 1,2-dichloropropane, 1,3-dichlorobenzene, 1,4-

dichlorobenzene, 2-chloroethyl vinyl ether, bromodichloromethane, bromoform, bromomethane, carbon tetrachloride, chlorobenzene, 

chloroethane, chloroform, chloromethane, cis-1,3-dichloropropene, dibromochloromethane, dichlorodifluoromethane, methylene chloride, 

tetrachloroethene, trans-1,3-dichloropropene, trichlorofluoromethane, and vinyl chloride.

WCC, 1987.  Field Investigation Report-Phase II for Foster Wheeler Energy Corporation and Foster Wheeler 

Corporation Mountaintop Plant.  Woodward-Clyde Consultants.  February 1987.

WCC, 1986.  Field Investigation Report-Phase I for Foster Wheeler Energy Corporation and Foster Wheeler 

Corporation Mountaintop Plant.  Woodward-Clyde Consultants.  June 1986. (Data comes from GFEE, found within 

FSP of this report.)



Attachment E-1. Sample R esults for the MIP 1 Surface Soils Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvanaia
Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):

Source:

Analytes:
1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

Trichloroethene

S-2 S-3 S-4 S-5 S-6 S-7 S-8 S-9 MW-4

S-2 S-3 S-4 S-5 S-6 S-7 S-8 S-9 SS-1

854154 854155 854156 854453 854454 854455 854456 854457 SS-1

11/7/1985 11/7/1985 11/7/1985 12/6/1985 12/6/1985 12/6/1985 12/6/1985 12/6/1985 4/18/1986

0–0 0–0 0–0 0–0 0–0 0–0 0–0 0–0 0.7–2

WCC, 1986 (GFEE, 

1985)

WCC, 1986 (GFEE, 

1985)

WCC, 1986 (GFEE, 

1985)

WCC, 1986 (GFEE, 

1985)

WCC, 1986 (GFEE, 

1985)

WCC, 1986 (GFEE, 

1985)

WCC, 1986 (GFEE, 

1985)

WCC, 1986 (GFEE, 

1985) WCC, 1986

Concentration 

(mg/kg) Qual.

Concentration 

(mg/kg) Qual.

Concentration 

(mg/kg) Qual.

Concentration 

(mg/kg) Qual.

Concentration 

(mg/kg) Qual.

Concentration 

(mg/kg) Qual.

Concentration 

(mg/kg) Qual.

Concentration 

(mg/kg) Qual.

Concentration 

(mg/kg) Qual.

11

7.5

10.7 4.5 13.1 0.08 0.12 0.91 0.72 0.19 29



Attachment E-2. Sample Results for the MIP 1 All Soils (0-15 Feet) Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location: B-12 B-13 B-13 B-22 B-22 B-26 B-28 B-30 B-31

Sample Name: B-12-1 B-13-1 B-13-1 D B-22-3 B-22-3 Duplicate B-26-3 B-28-1 B-30-3 B-31-4

Laboratory I.D.: B-12-1 B-13-1 Duplicate B-22-3 Duplicate B-26-3 B-28-1 B-30-3 B-31-4

Sample Date: 9/23/1986 9/23/1986 9/23/1986 9/24/1986 9/24/1986 9/24/1986 9/25/1986 9/25/1986 9/25/1986

Sample Depth (feet): 0.0-5.0 0.0-5.0 0.0-5.0 4.0-8.0 4.0-8.0 8.0-11.0 0.0-7.5 7.0-9.0 9.0-10.0

Source: WCC, 1987 WCC, 1987 WCC, 1987 WCC, 1987 WCC, 1987 WCC, 1987 WCC, 1987 WCC, 1987 WCC, 1987 

Analytes: mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg

Aluminum

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Vanadium

Zinc

gamma-BHC (Lindane)

Bis(2-ethylhexyl)phthalate

1,1,1-Trichloroethane 0.002 U 0.0015 0.002 U 0.002 U 0.005 U 0.002 U 0.005 U 0.02 U 0.002

1,1,2,2-Tetrachloroethane 0.002 U 0.002 U 0.002 U 0.002 U 0.005 U 0.002 U 0.005 U 0.02 U 0.002

1,1,2-Trichloroethane 0.004 U 0.004 U 0.004 U 0.004 U 0.01 U 0.004 U 0.01 U 0.04 U 0.004

Acetone

1,2-Dichloroethene 0.002 U 0.0071 0.0042 0.002 U 0.005 U 0.002 U 0.005 U 0.02 U 0.002

Carbon tetrachloride 0.002 U 0.002 U 0.002 U 0.002 U 0.005 U 0.002 U 0.005 U 0.02 U 0.002

Chloroform 0.002 U 0.002 U 0.002 U 0.002 U 0.005 U 0.002 U 0.005 U 0.02 U 0.002

Methylene Chloride 0.002 U 0.002 U 0.002 U 0.002 U 0.005 U 0.002 U 0.005 U 0.02 U 0.002

Tetrachloroethene 0.002 U 0.002 U 0.002 U 0.002 U 0.005 U 0.002 U 0.005 U 0.021 0.058

Toluene

Trichloroethene 0.0024 0.027 0.014 0.11 0.09 0.19 1.1 4.26 0.49

REFERENCES: 

WCC, 1991

WCC, 1987

WCC, 1986

WCC, 1986 (GFEE, 1985)

NOTES:
B - Reported value may be wholly or partially due to contamination in an associated blank sample

D - Secondary dilution factor

J - Estimated

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Qual - qualifier

U - Not detected

WCC, 1991.  Letter to Mr.  Christopher Thomas, Environmental Engineer, Enforcement and Title III 

Section, USEPA Region III.  Re: Soil Investigation in the Vicinity of the Former Source Area.  Woodward-

Clyde Consultants.  July 16, 1991.Driscoll, Fletcher G.  1986.  Groundwater and Wells, Second Edition.  

Johnson Screens, St.  Paul Minnesota.  1089pp.

WCC, 1987.  Field Investigation Report-Phase II for Foster Wheeler Energy Corporation and Foster 

Wheeler Corporation Mountaintop Plant.  Woodward-Clyde Consultants.  February 1987.

WCC, 1986.  Field Investigation Report-Phase I for Foster Wheeler Energy Corporation and Foster 

Wheeler Corporation Mountaintop Plant.  Woodward-Clyde Consultants.  June 1986.

WCC, 1986.  Field Investigation Report-Phase I for Foster Wheeler Energy Corporation and Foster 

Wheeler Corporation Mountaintop Plant.  Woodward-Clyde Consultants.  June 1986. (Data comes from 

GFEE, found within FSP of this report.)

The following chemical compounds were analyzed for but were not detected in any sample: 1,1,1-trichloroethane, 1,1-dichloroethane, 1,1-dichloroethene, 1,2-dichlorobenzene, 1,2-dichloroethane, 1,2-dichloroethene,  1,2-dichloropropane, 1,3-dichlorobenzene, 1,4-dichlorobenzene, 1,4-

dioxane, 2-butanone (MEK), 2,4,5-trichlorophenol, 2,4,6-trichlorophenol, 2,4-dichlorophenol, 2,4-dimethylphenol, 2,4-dinitrophenol, 2,4-dinitrotoluene, 2-butanone (MEK), 2-chloroethyl vinyl ether, 2-chloronapthalene, 2-chlorophenol, 2-hexanone, 2-methylnaphthalene, 2-methylphenol, 2-

nitroaniline, 2-nitrophenol, 3,3-dichlorobenzidine, benzo(a)pyrene, 3-nitroaniline, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, 4,6-dinitro-2-methylphenol, 4-bromophenylphenyl ether, 4-chloro-3-methylphenol, 4-chloroaniline, 4-chlorophenyl phenyl ether, 4-methyl-2-pentanone, 4-methyl-2-pentanone 

(MIBK), 4-methylphenol, 4-nitroaniline, 4-nitrophenol, Acenaphthene, Acenaphthylene, acrolein, acrylonitrile, Aldrin, alpha-BHC, alpha-Chlordane, anthracene, antimony, Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254, Aroclor 1260 Aroclor 1262, 

Aroclor 1268, benzene, benzo[a]anthracene, benzo[b]fluoranthene, benzo[g,h,i]perylene, benzo[k]fluoranthene, beta-BHC, bis(2-chloro-1-methylethyl)ether, bis(2-chloroethoxy)methane, bis(2-chloroethyl)ether, bromodichloromethane, bromoform, bromomethane, butyl benzyl phthalate, 

cadmium, carbazole, carbon disulfide, chlordane, chlorobenzene, chloroethane, chloromethane, chrysene, cis-1,2-dichloroethene, cis-1,3-dichloropropene, cyanide, delta-BHC, dibenz[a,h]anthracene, dibenzofuran, dibromochloromethane, dichlorofluoromethane, dieldrin, diethyl phthalate, 

dimethyl phthalate, di-n-butyl phthalate, di-n-octyl phthalate, endosulfan I, endosulfan II, endosulfan sulfate, endrin, endrin aldehyde, endrin, ketone, ethylbenzene, fluoranthene, fluorene, gama-chlordane, heptachlor, heptachlor epoxide, hexachlorobenzene, hexachlorobutadiene, 

hexachlorocyclopentadiene, indeno[1,2,3-cd]pyrene, isophorone, isopropylbenzene, mercury, methoxychlor, naphthalene, nitrobenzene, N-nitrosodi-n-propylamine, N-nitrosodiphenylamine, pentachlorophenol, phenanthrene, phenol, p-isoproyltoluene, pyrene, selenium, silver, sodium, 

styrene, thallium, toxaphene, trans-1,2-dichloroethene, trans-1,3-dichloropropene, trichlorofluoromethane, vinyl acetate, and vinyl chloride.



Attachment E-2. Samplee Results for the MIP 1 All Soils (0-15 Feet) Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsyalvania
Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):

Source:
Analytes:
Aluminum

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Vanadium

Zinc

gamma-BHC (Lindane)

Bis(2-ethylhexyl)phthalate

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

Acetone

1,2-Dichloroethene

Carbon tetrachloride

Chloroform

Methylene Chloride

Tetrachloroethene

Toluene

Trichloroethene

B-32 B-33 B-34 B-5 B-5 B-6 B-6 B-6

B-32-3 B-33-3 B-34-2 B5-1 B5-4 B6-1 B6-1 D B6-5

B-32-3 B-33-3 B-34-2 B5-1 B5-4 B-6-1 Duplicate B-6-5

9/25/1986 9/26/1986 9/26/1986 9/22/1986 9/22/1986 9/22/1986 9/22/1986 9/22/1986

7.0-9.5 7.0-9.5 5.0-5.6 0.0-2.0 12.5-14.5 0.0-5.0 0.0-5.0 12.0-14.0

WCC, 1987 WCC, 1987 WCC, 1987 WCC, 1987 WCC, 1987 WCC, 1987 WCC, 1987 WCC, 1987 

Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual.

U 0.005 U 0.005 U 0.005 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

U 0.005 U 0.005 U 0.005 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

U 0.01 U 0.01 U 0.01 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U

U 0.005 U 0.005 U 0.005 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

U 0.005 U 0.005 U 0.005 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

U 0.005 U 0.005 U 0.005 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

U 0.005 U 0.005 U 0.005 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

0.005 U 0.005 U 0.005 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

0.77 0.029 0.16 0.021 0.335 0.376 0.65 0.02



Attachment E-2. Sampele Results for the MIP 1 All Soils (0-15 Feet) Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):

Source:
Analytes:
Aluminum

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Vanadium

Zinc

gamma-BHC (Lindane)

Bis(2-ethylhexyl)phthalate

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

Acetone

1,2-Dichloroethene

Carbon tetrachloride

Chloroform

Methylene Chloride

Tetrachloroethene

Toluene

Trichloroethene

B-7 B-8 G-1 MIP1-B2 MIP1-B7 MW-4 S-1 S-10 S-11

B-7-4 B-8-1 G-1 MIP1-B2-9.5-10.0 MIP1-B7-6.5-7.0 Replicate S-1 S-10 S-11

B-7-4 B-8-1 854452 460-20485-1 460-19097-1 Replicate 854153 854458 854459

9/23/1986 9/23/1986 12/6/1985 11/30/2010 10/25/2010 4/18/1986 11/7/1985 12/6/1985 12/6/1985

12.0-12.9 0.0-5.0 subsurface 9.5-10 6.5-7 10.0-12.0 surface surface surface

WCC, 1987 WCC, 1987 

WCC, 1986 

(GFEE, 1985) RI Field Investigations RI Field Investigations WCC Phase I (June 1986)

WCC, 1986 

(GFEE, 1985)

WCC, 1986 

(GFEE, 1985)

WCC, 1986 

(GFEE, 1985)

mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual.

6060 6350

5.7 L 7.1

37 J 36.4 J

0.49 0.57

532 J 328 J

10.2 L 9.9

6.7 J 8.5 J

11.5 12.7

18400 20500

10.1 11.9

1070 1140

207 L 420

10.3 10.6

581 L 573 J

10.5 J 10.5 J

25.8 28.1

0.0015 J 0.00086 U

0.18 J 0.048 U

0.002 U 0.002 U 0.0024 0.023 U 0.002 U

0.002 U 0.002 U 0.00072 U 0.0081 U 0.002 U

0.004 U 0.004 U 0.00056 U 0.0092 U 0.005 U

0.0041 0.23 U

0.026 0.002 U 0.002 U

0.002 U 0.002 U 0.000096 U 0.017 U 0.002 U

0.002 U 0.002 U 0.00022 U 0.015 U 0.13

0.002 U 0.002 U 0.00045 U 0.018 U 0.002 U

0.002 U 0.0024 0.00031 U 0.52 0.002 U

0.00028 U 0.0089 U

0.0065 0.0047 0.00248 0.0053 26 0.63 0.0024 0.0001 0.00043



Attachment E-2. Sampl e Results for the MIP 1 All Soils (0-15 Feet) Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):

Source:
Analytes:
Aluminum

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Vanadium

Zinc

gamma-BHC (Lindane)

Bis(2-ethylhexyl)phthalate

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

Acetone

1,2-Dichloroethene

Carbon tetrachloride

Chloroform

Methylene Chloride

Tetrachloroethene

Toluene

Trichloroethene

S-12 S-13 S-14 S-2 S-3 S-4 S-5 S-6 S-7

S-12 S-13 S-14 S-2 S-3 S-4 S-5 S-6 S-7

854460 854461 854462 854154 854155 854156 854453 854454 854455

12/6/1985 12/6/1985 12/6/1985 11/7/1985 11/7/1985 11/7/1985 12/6/1985 12/6/1985 12/6/1985

surface surface surface surface surface surface surface surface surface

WCC, 1986 

(GFEE, 1985)

WCC, 1986 

(GFEE, 1985)

WCC, 1986 

(GFEE, 1985)

WCC, 1986 

(GFEE, 1985)

WCC, 1986 

(GFEE, 1985)

WCC, 1986 

(GFEE, 1985)

WCC, 1986 

(GFEE, 1985)

WCC, 1986 

(GFEE, 1985)

WCC, 1986 

(GFEE, 1985)

mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual.

0.00099 0.00033 0.0001 0.0107 0.0045 0.0131 0.00008 0.00012 0.00091



Attachment E-2. Samp le Results for the MIP 1 All Soils (0-15 Feet) Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):

Source:
Analytes:
Aluminum

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Vanadium

Zinc

gamma-BHC (Lindane)

Bis(2-ethylhexyl)phthalate

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

Acetone

1,2-Dichloroethene

Carbon tetrachloride

Chloroform

Methylene Chloride

Tetrachloroethene

Toluene

Trichloroethene

S-8 S-9 MW-4 MW-4 MW-4 MW-4 MW-4 MW-4

S-8 S-9 SS-1 SS-2 SS-3 SS-4 SS-5 SS-6

854456 854457 SS-1 SS-2 SS-3 SS-4 SS-5 SS-6

12/6/1985 12/6/1985 4/18/1986 4/18/1986 4/18/1986 4/18/1986 4/18/1986 4/18/1986

surface surface 0.7-2.0 2.0-4.0 4.0-6.0 4.0-6.0 8.0-10.0 10.0-12.0

WCC, 1986 

(GFEE, 1985)

WCC, 1986 

(GFEE, 1985) WCC, 1986 WCC, 1986 WCC, 1986 WCC, 1986 WCC, 1986 WCC, 1986

mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual.

1 U Sample Lost 0 Sample Lost 0 0.002 U 0.002 U 0.002 U

11 Sample Lost 0 Sample Lost 0 0.0029 0.001 U 0.002 U

7.5 Sample Lost 0 Sample Lost 0 0.0032 0.005 U 0.005 U

0 0

1 U Sample Lost 0 Sample Lost 0 0.002 U 0.002 U 0.002 U

1 U Sample Lost 0 Sample Lost 0 0.002 U 0.002 U 0.002 U

1 U Sample Lost 0 Sample Lost 0 0.099 0.123 0.13

1 U Sample Lost 0 Sample Lost 0 0.002 U 0.002 U 0.002 U

1 U Sample Lost 0 Sample Lost 0 0.001 U 0.001 U 0.0036

0.00072 0.00019 29 Sample Lost 0 Sample Lost 0 0.62 0.51 3.4



Attachment E-2. Sampl e Results for the MIP 1 All Soils (0-15 Feet) Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):

Source:
Analytes:
Aluminum

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Vanadium

Zinc

gamma-BHC (Lindane)

Bis(2-ethylhexyl)phthalate

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

Acetone

1,2-Dichloroethene

Carbon tetrachloride

Chloroform

Methylene Chloride

Tetrachloroethene

Toluene

Trichloroethene

MW-4 TB-1 TB-1 TB-2 TB-2 TB-3 TB-3 TB-4 TB-4

SS-7 TP-114-16 TP-165-85 TP-212-14 TP-24-56 TP-313-15 TP-35-7 TP-413-15 TP-44-45

SS-7 418898 418903 419092 419091 419727 419093 419722 419729

4/18/1986 5/13/1991 5/13/1991 5/13/1991 5/13/1991 5/13/1991 5/13/1991 5/13/1991 5/13/1991

15.6-16.4 14-16 6.5-8.5 12-14 4-5.6 13-15 5-7 13-15 4-4.5

WCC, 1986 WCC Letter (July 1991) WCC Letter (July 1991) WCC Letter (July 1991) WCC Letter (July 1991) WCC Letter (July 1991) WCC Letter (July 1991) WCC Letter (July 1991) WCC Letter (July 1991)

mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual.

0.01 U 0.006 U 1 U 2.7 0.029 U 0.006 U 0.006 U 0.006 U 0.006 U

0.01 U 0.006 U 1 U 0.73 U 0.029 U 0.006 U 0.006 U 0.006 U 0.006 U

0.02 U 0.006 U 1 U 0.73 U 0.029 U 0.006 U 0.006 U 0.006 U 0.006 U

0.032 B 2.1 U 1.5 U 0.22 B 0.039 B 0.015 B 0.014 B 0.012 B

0.01 U 0.006 U 1 U 0.73 U 0.029 U 0.006 U 0.006 U 0.006 U 0.006 U

0.01 U 0.006 U 1 U 0.61 J 0.029 U 0.006 U 0.006 U 0.006 U 0.006 U

0.026 0.009 1 U 0.73 U 0.029 U 0.006 U 0.006 U 0.006 U 0.006 U

0.01 U 0.092 B 1.6 B 0.94 B 0.1 B 0.044 B 0.037 B 0.049 B 0.044 B

0.01 U 0.006 U 0.31 J 6.5 0.029 U 0.006 U 0.006 U 0.006 U 0.006 U

0.006 U 1 U 0.19 J 0.029 U 0.006 U 0.006 U 0.006 U 0.006 U

1.74 0.18 30 1900 D 0.86 0.006 U 0.006 U 0.006 U 0.002 J



Attachment E-2. Sampl e Results for the MIP 1 All Soils (0-15 Feet) Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):

Source:
Analytes:
Aluminum

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Vanadium

Zinc

gamma-BHC (Lindane)

Bis(2-ethylhexyl)phthalate

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

Acetone

1,2-Dichloroethene

Carbon tetrachloride

Chloroform

Methylene Chloride

Tetrachloroethene

Toluene

Trichloroethene

TB-4 TB-5 TB-5 TB-6 TB-6

TP-49-11 TP-54-48 TP-595115 TP-610-12 TP-64-6

419726 419721 419720 420484 419728

5/13/1991 5/13/1991 5/13/1991 5/13/1991 5/13/1991

9-11 4-4.8 9.5-11.5 10-12 4-6

WCC Letter (July 1991) WCC Letter (July 1991) WCC Letter (July 1991) WCC Letter (July 1991) WCC Letter (July 1991)

mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual.

0.006 U 0.006 U 0.005 U 0.005 U 0.006 U

0.006 U 0.006 U 0.005 U 0.005 U 0.006 U

0.006 U 0.006 U 0.005 U 0.005 U 0.006 U

0.017 B 0.037 B 0.065 B 0.071 B 0.06 B

0.006 U 0.006 U 0.005 U 0.005 U 0.006 U

0.006 U 0.006 U 0.005 U 0.005 U 0.006 U

0.006 U 0.006 U 0.005 U 0.005 U 0.006 U

0.042 B 0.048 B 0.042 B 0.044 B 0.043 B

0.006 U 0.006 U 0.005 U 0.005 U 0.006 U

0.006 U 0.006 U 0.005 U 0.005 U 0.006 U

0.006 U 0.008 0.11 0.013 0.006 U



Attachment E-3 Sample Results for the MIP 2 All Soils (0-15 Feet) Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location: MIP2-B13 MIP2-B20A MIP2-B30 MIP2-B30 MIP2-B5

Sample Name: MIP2-B13-13-14 MIP2-B20A-7.5-8.0 MIP2-B30-11.5-12.0_D MIP2-B30-11.5-12.0 MIP2-B5-9-9.5

Laboratory I.D.: 460-20628-4 460-20485-4 460-20485-5 460-20485-5 460-20485-3

Sample Date: 12/2/2010 11/30/2010 11/30/2010 11/30/2010 11/30/2010

Sample Depth (feet): 13-14 7.5-8 11.5-12 11.5-12 9-9.5

Source: RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations

Analytes: mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual.

Cyanide, total 0.2 J 0.29 J 0.13 U 0.13 U 0.12 U

Aluminum 6610 6400 5850 6840 6300

Arsenic 6.7 5.3 L 5.3 L 5.7 L 5.5 L

Barium 39.7 J 47.9 40.8 J 38.1 J 44.2 J

Beryllium 0.59 0.55 0.46 0.48 0.52

Calcium 347 J 27.9 J 122 J 310 J 90.3 J

Chromium 11.9 10 L 9.2 L 11.1 L 10.3 L

Cobalt 6.6 J 8.9 J 8.7 J 11.9 8.9 J

Copper 10.8 15.3 11.4 13 12.6

Iron 21100 18900 17700 21600 19300

Lead 12.3 11.8 10.1 10.7 11.1

Magnesium 1250 943 J 937 J 1110 J 930 J

Manganese 196 657 L 640 L 595 L 529 L

Nickel 12.3 10.5 10.3 11.9 11.1

Potassium 717 J 563 L 527 L 666 L 582 L

Sodium 63.2 U 64.5 U 111 127 69.4

Vanadium 12.5 10.3 J 10 J 12.8 10.5 J

Zinc 32.7 26.7 25.8 29.9 28.8

4,4'-DDT 0.00091 U 0.0055 J 0.00095 U 0.00094 U 0.002 J

Aldrin 0.0022 J 0.0016 U 0.0017 U 0.0017 U 0.0016 U

Endosulfan sulfate 0.00094 U 0.0048 J 0.00097 U 0.00097 U 0.00096 U

Endrin 0.001 U 0.001 U 0.0011 U 0.0011 U 0.0015 J

Endrin ketone 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0053 J

gamma-BHC (Lindane) 0.00085 U 0.00087 U 0.00088 U 0.00088 U 0.0024 J

Methoxychlor 0.00082 U 0.00083 U 0.00085 U 0.00084 U 0.0044 J

2-Methylnaphthalene 0.053 U 0.49 0.055 U 0.055 U 0.054 U

Benzo[a]pyrene 0.0044 U 0.085 0.0046 U 0.0046 U 0.0046 U

Acenaphthene 0.051 U 0.099 J 0.053 U 0.053 U 0.053 U

Benzo[a]anthracene 0.0067 U 0.34 0.0069 U 0.0069 U 0.0069 U

Benzo[b]fluoranthene 0.0054 U 0.23 0.0056 U 0.0056 U 0.0055 U

Benzo[g,h,i]perylene 0.038 U 0.051 J 0.039 U 0.039 U 0.039 U

Benzo[k]fluoranthene 0.005 U 0.11 0.0052 U 0.0052 U 0.0052 U

Bis(2-ethylhexyl)phthalate 0.048 U 0.049 U 0.05 U 0.05 U 0.1 J

Chrysene 0.052 U 0.28 J 0.054 U 0.054 U 0.054 U

Dibenz(a,h)anthracene 0.0043 U 0.027 J 0.0045 U 0.0045 U 0.0045 U

Dibenzofuran 0.054 U 0.096 J 0.056 U 0.056 U 0.056 U

Fluoranthene 0.06 U 0.99 0.062 U 0.062 U 0.062 U

Fluorene 0.061 U 0.13 J 0.063 U 0.063 U 0.063 U

Indeno[1,2,3-cd]pyrene 0.0058 U 0.062 0.006 U 0.006 U 0.0059 U

Naphthalene 0.053 U 0.16 J 0.055 U 0.055 U 0.054 U

Phenanthrene 0.063 U 1.1 0.065 U 0.065 U 0.065 U

Pyrene 0.062 U 0.71 0.065 U 0.065 U 0.064 U

1,1,1-Trichloroethane 0.0016 51 0.0015 0.0053 0.029

1,1-Dichloroethane 0.00023 U 0.55 0.00053 J 0.00054 J 0.00036 J

1,1-Dichloroethene 0.00034 U 4.1 0.0005 J 0.00057 J 0.00093

1,4-Dioxane 0.0039 R 1.5 U 0.0039 R 0.004 R 0.0038 R

Acetone 0.0046 J 0.45 U 0.0047 0.0047 J 0.0047

cis-1,2-Dichloroethene 0.00022 U 0.035 U 0.0012 0.001 0.00022 U

Ethylbenzene 0.00018 U 0.78 0.00018 U 0.00019 U 0.00017 U

Isopropylbenzene 0.00024 U 0.16 J 0.00024 U 0.00025 U 0.00024 U

Tetrachloroethene 0.00031 U 0.13 J 0.0033 0.0033 0.0014

Toluene 0.00028 U 0.031 J 0.00028 U 0.00029 U 0.00027 U

Trichloroethene 0.00034 U 0.046 J 0.004 0.0036 0.00033 U

Xylenes, Total 0.00073 U 5.7 0.00074 U 0.00076 U 0.00072 U

NOTES:
B - Reported value may be wholly or partially due to contamination in an associated blank sample

J - Estimated

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Qual - qualifier

R - Rejected

U - Not detected

The following chemical compounds were analyzed for but were not detected in any sample: 1,1,2,2-tetrachloroethane, 1,1,2-trichloroethane, 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,2-dichloroethane, 1,2-dichloropropane, 1,3-dichlorobenzene, 1,4-dichlorobenzene, 2,4,5-trichlorophenol, 2,4-dichlorophenol, 

2,4-dinitrophenol, 2,4-dinitrotoluene, 2-butanone (MEK), 2-chloroethyl vinyl ether, 2-chloronapthalene, 2-chlorophenol, 2-hexanone, 2-methylphenol, 2-nitroaniline, 2-nitrophenol, 3,3-dichlorobenzidine, 3-nitroaniline, 4,4’-DDD, 4,4’-DDE, 4,6-dinitro-2-methylphenol, 4-bromophenylphenyl ether, 4-chloro-3-

methylphenol, 4-chloroaniline, 4-chlorophenyl phenyl ether, 4-methyl-2-pentanone, 4-methylphenol, 4-nitroaniline, 4-nitrophenol, Acenaphthene, Acenaphthylene, acrolein, acrylonitrile, alpha-BHC, alpha-Chlordane, anthracene, antimony, Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 1242, Aroclor 1248, 

Aroclor 1254, Aroclor 1260 Aroclor 1262, Aroclor 1268, benzene, beta-BHC, bis(2-chloro-1-methylethyl)ether, bis(2-chloroethoxy)methane, bis(2-chloroethyl)ether, bromodichloromethane, bromoform, bromomethane, butyl benzyl phthalate, cadmium, carbazole, carbon disulfide, carbon tetrachloride, chlordane, 

chlorobenzene, chloroethane, chloroform, chloromethane, cis-1,3-dichloropropene, delta-BHC, dibromochloromethane, dichlorodifluoromethane, dieldrin, diethyl phthalate, dimethyl phthalate, di-n-butyl phthalate, endosulfan I, endrin aldehyde, gamma-chlordane, heptachlor, heptachlor epoxide, 

hexachlorobenzene, hexachlorobutadiene, hexachlorocyclopentadiene, hexachloroethane, isophorone, mercury, methylene chloride, nitrobenzene, N-nitrosodi-n-propylamine, N-nitrosodiphenylamine, pentachlorophenol, phenol, p-isoproyltoluene, selenium, silver, styrene, thallium, toxaphene, trans-1,2-

dichloroethene, trans-1,3-dichloropropene, trichlorofluoromethane, and vinyl chloride.



Attachment E-4. Sample Results for the Expended Waste Area Surface Soils (0-1 Feet) Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location: FCR01-06 FCR01-06 FCR01-07 FCR01-08 FCR01-09

Sample Name: FCR01-06_12202011_D FCR01-06_12202011 FCR01-07_12202011 FCR01-08_12202011 FCR01-09_12202011

Laboratory I.D.: 460-35053-6 460-35053-6 460-35053-7 460-35053-8 460-35053-9

Sample Date: 12/20/2011 12/20/2011 12/20/2011 12/20/2011 12/20/2011

Sample Depth (feet): 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5

Source: RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations

Analytes: mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual.
Aluminum 6260 L 5380 L 3210 L 4910 L 4620 L

Antimony 1.9 K 1.3 U 1.4 U 1.3 U 2.2 K

Arsenic 5.7 4.4 8.6 5.6 8.6

Barium 96.9 125 53.4 48.8 59.8

Beryllium 4.1 2.8 1.3 1.6 0.98

Cadmium 4.4 3.8 1 K 2.3 1.1 K

Calcium 12200 10700 5290 2570 1780

Chromium 64.3 62.3 32.5 56.8 22.5

Cobalt 37.3 32.8 14.5 13.8 20.5

Copper 358 L 325 L 135 L 122 L 47.8 L

Iron 28100 25700 13300 20200 25400

Lead 241 L 203 L 92.4 L 90.3 L 20.6 L

Magnesium 1760 1520 771 J 976 J 718 J

Manganese 527 378 300 482 1100

Nickel 219 J 174 J 85.2 J 74.2 J 26.5 J

Potassium 579 J 547 J 375 J 466 J 470 J

Silver 0.56 K 0.44 K 0.35 K 0.21 U 0.24 U

Sodium 197 J 228 J 184 U 165 U 187 U

Vanadium 9.8 8.3 J 9.5 J 9.8 J 14.3

Zinc 2260 L 1670 L 907 L 870 L 170 L

Benzo[a]pyrene 0.02 J 0.016 J 0.21 0.33 0.027 J

Anthracene 0.065 U 0.065 U 0.068 U 0.078 J 0.07 U

Benzo[a]anthracene 0.0068 U 0.0068 U 0.22 0.34 0.032 J

Benzo[b]fluoranthene 0.031 J 0.039 0.38 0.48 0.046

Benzo[g,h,i]perylene 0.039 U 0.039 U 0.13 J 0.21 J 0.042 U

Benzo[k]fluoranthene 0.0051 U 0.0051 U 0.12 0.17 0.0055 U

Bis(2-ethylhexyl)phthalate 0.13 J 0.11 J 0.15 J 0.11 J 0.052 U

Chrysene 0.053 U 0.053 U 0.24 J 0.39 0.057 U

Dibenz(a,h)anthracene 0.0044 U 0.0044 U 0.034 J 0.054 0.0047 U

Fluoranthene 0.099 J 0.061 U 0.33 J 0.66 0.066 U

Indeno[1,2,3-cd]pyrene 0.012 J 0.0059 U 0.17 0.22 0.026 J

Naphthalene 0.067 J 0.054 U 0.056 U 0.056 U 0.058 U

Phenanthrene 0.064 U 0.064 U 0.11 J 0.28 J 0.069 U

Pyrene 0.077 J 0.063 U 0.38 0.61 0.068 U

NOTES:
B - Reported value may be wholly or partially due to contamination in an associated blank sample

J - Estimated

K - Reported Value may be biased high

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Qual - qualifier

U - Not detected

The following chemical compounds were analyzed for but were not detected in any sample: 1,1,1-trichloroethane, 1,1,2,2-tetrachloroethane, 1,1,2-trichloroethane, 1,1-dichloroethane, 1,1-dichloroethene, 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,2-dichloroethane, 1,2-dichloroethene,  1,2-dichloropropane, 1,3-

dichlorobenzene, 1,4-dichlorobenzene, 2,4,5-trichlorophenol, 2,4,6-trichlorophenol, 2,4-dichlorophenol, 2,4-dimethylphenol, 2,4-dinitrophenol, 2,4-dinitrotoluene, 2-butanone (MEK), 2-chloroethyl vinyl ether, 2-chloronapthalene, 2-chlorophenol, 2-hexanone, 2-methylnaphthalene, 2-methylphenol, 2-nitroaniline, 2-

nitrophenol, 3,3-dichlorobenzidine, 3-nitroaniline, 4,6-dinitro-2-methylphenol, 4-bromophenylphenyl ether, 4-chloro-3-methylphenol, 4-chloroaniline, 4-chlorophenyl phenyl ether, 4-methyl-2-pentanone, 4-methylphenol, 4-nitroaniline, 4-nitrophenol, acenaphthene, acenaphthylene, acetone, acrolein, acrylonitrile, 

benzene, bis(2-chloro-1-methylethyl)ether, bis(2-chloroethoxy)methane, bis(2-chloroethoxyl)ether, bis(bromodichloromethane, bromoform, bromomethane, butyl benzyl phthalate, carbazole, carbon disulfide, carbon tetrachloride, chlorobenzene, chloroethane, chloroform, chloromethane, cis-1,2-dichloroethene, cis-1,3-

dichloropropene, dibenzofuran, dibromochloromethane, dichlorodifluoromethane, diethyl phthalate, dimethyl phthalate, di-n-butyl phthalate, di-n-octyl phthalate, ethylbenzene, fluorene, hexachlorobenzene, hexachlorobutadiene, hexachlorocyclopentadiene, hexachloroethane, isophorone, mercury, methylene chloride, 

m/p-xylene, nitrobenzene, N-nitrosodi-n-propylamine, N-nitrosodiphenylamine, n-propylbenzene, o-xylene, pentachlorophenol, phenol, p-isoproyltoluene, selenium, styrene, tetrachloroethene, thallium, trans-1,2-dichloroethene, trans-1,3-dichloropropene, trichlorofluoromethane, vinyl chloride, and xylenes.



Attachment E-5. Sample Results for the Shot Blast Area Surface Soils (0-1 Feet) Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location: FCR01-01 FCR01-01 FCR01-02 FCR01-02 FCR01-03 FCR01-03 FCR01-04 FCR01-04 FCR01-05 FCR01-05

Sample Name: FCR01-01_11302011 FCR01-01_12202011 FCR01-02_11302011 FCR01-02_12202011 FCR01-03_11302011 FCR01-03_12202011 FCR01-04_11302011 FCR01-04_12202011 FCR01-05_11302011 FCR01-05_12202011

Laboratory I.D.: 460-34174-1 460-35053-1 460-34174-2 460-35053-2 460-34174-3 460-35053-3 460-34174-4 460-35053-4 460-34174-5 460-35053-5

Sample Date: 11/30/2011 12/20/2011 11/30/2011 12/20/2011 11/30/2011 12/20/2011 11/30/2011 12/20/2011 11/30/2011 12/20/2011

Sample Depth (feet): 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5

Source: RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations

Analytes: mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual.

Aluminum 6730 5010 L 3860 4030 L 4170 5080 L 6940 8400 L 4950 3870 L

Antimony 1.3 U 1.3 U 1.4 U 1.3 U 1.3 U 1.4 U 1.3 J 2.2 K 1.4 U 1.3 U

Arsenic 5.6 6.4 4.5 5.4 5.4 8.2 6.7 7 5.7 5.7

Barium 20.5 J 22.9 J 28.3 J 47.4 30.1 J 39.1 J 139 162 49.1 30.1 J

Beryllium 0.34 J 0.33 J 0.42 J 1.1 0.48 0.41 J 1.8 3.4 0.64 0.35 J

Cadmium 0.16 U 0.43 K 0.44 J 0.62 K 0.26 J 0.82 K 0.54 J 3.3 0.74 J 0.7 K

Calcium 689 J 14900 833 J 885 J 8590 10300 5930 5170 5270 841 J

Chromium 8 8.7 8.6 9.5 46.2 68.9 55.7 84.2 39.4 34

Cobalt 7.2 J 4.7 J 6.9 J 10.3 J 7.5 J 9.4 J 27.7 42.6 8.6 J 6.2 J

Copper 9.6 13.2 L 31.1 59.5 L 42.7 49.9 L 280 469 L 45.2 27 L

Iron 16100 12000 16400 18500 16200 21900 27000 33400 21300 18800

Lead 9.6 13 L 24.4 37.3 L 23.4 19.4 L 221 419 L 126 146 L

Magnesium 1370 1890 978 J 836 J 2040 2280 1590 1810 1870 899 J

Manganese 302 294 340 609 435 695 362 369 354 325

Mercury 0.024 U 0.023 U 0.023 U 0.024 U 0.025 U 0.023 U 0.025 U 0.024 U 0.025 U 0.14

Nickel 9.5 10.4 J 24 29.1 J 34.9 42.7 J 201 301 J 31.8 13.1 J

Potassium 389 J 321 J 418 J 371 J 379 J 360 J 767 J 889 J 488 J 308 J

Selenium 0.51 U 1.4 U 0.54 U 1.4 U 0.51 U 1.5 U 0.52 U 1.5 J 0.54 U 1.3 U

Silver 0.21 U 0.21 U 0.22 U 0.22 K 0.44 J 0.45 K 0.22 U 0.71 K 0.22 U 0.2 U

Sodium 167 U 168 U 177 U 168 U 167 U 175 U 265 J 353 J 177 U 161 U

Vanadium 10.9 8.6 J 6.6 J 6 J 8.1 J 9.4 J 14.3 16.1 10.4 J 7.3 J

Zinc 29 30 L 81.5 160 L 106 64.4 L 1130 2210 L 279 69.4 L

Benzo[a]pyrene 0.0046 U 0.019 J 0.22 0.11 0.039 0.035 J 0.73 1.7 0.21 0.54

Acenaphthene 0.053 U 0.052 U 0.053 U 0.051 U 0.056 U 0.053 U 0.11 J 0.16 J 0.053 U 0.099 J

Anthracene 0.065 U 0.065 U 0.065 U 0.063 U 0.069 U 0.065 U 0.26 J 0.55 0.066 U 0.35 J

Benzo[a]anthracene 0.0069 U 0.0068 U 0.2 0.13 0.043 0.0068 U 0.82 1.9 0.23 0.66

Benzo[b]fluoranthene 0.0055 U 0.033 J 0.31 0.16 0.051 0.043 0.82 2 0.26 0.64

Benzo[g,h,i]perylene 0.039 U 0.039 U 0.21 J 0.074 J 0.046 J 0.046 J 0.59 0.98 0.14 J 0.38

Benzo[k]fluoranthene 0.0052 U 0.0051 U 0.11 0.058 0.0055 U 0.0052 U 0.35 0.81 0.11 0.24

Bis(2-ethylhexyl)phthalate 0.049 U 0.049 U 0.049 U 0.048 U 0.052 U 0.049 U 0.25 J 2.8 0.05 U 0.05 U

Butyl benzyl phthalate 0.043 U 0.043 U 0.16 J 0.042 U 0.046 U 0.043 U 0.046 U 0.045 U 0.12 J 0.044 U

Carbazole 0.059 U 0.058 U 0.059 U 0.057 U 0.062 U 0.059 U 0.16 J 0.31 J 0.06 U 0.13 J

Chrysene 0.054 U 0.053 U 0.28 J 0.14 J 0.057 U 0.054 U 0.91 2 0.27 J 0.67

Dibenz(a,h)anthracene 0.0045 U 0.0044 U 0.035 J 0.0043 U 0.01 J 0.0044 U 0.19 0.33 0.028 J 0.12

Dibenzofuran 0.056 U 0.055 U 0.055 U 0.054 U 0.059 U 0.055 U 0.069 J 0.085 J 0.056 U 0.074 J

Ethylbenzene 0.00018 U 0.00026 J

Fluoranthene 0.062 U 0.061 U 0.39 0.23 J 0.074 J 0.061 U 1.8 3.3 0.44 1.2

Fluorene 0.063 U 0.062 U 0.063 U 0.061 U 0.066 U 0.062 U 0.12 J 0.18 J 0.063 U 0.15 J

Indeno[1,2,3-cd]pyrene 0.0059 U 0.0059 U 0.25 0.082 0.052 0.041 0.73 1.1 0.19 0.38

Methylene chloride 0.00067 J 0.00043 U

Phenanthrene 0.065 U 0.064 U 0.12 J 0.13 J 0.068 U 0.064 U 1.2 2.2 0.27 J 1.2

Pyrene 0.064 U 0.064 U 0.26 J 0.23 J 0.068 U 0.064 U 0.97 2.7 0.32 J 1.1

NOTES:
B - Reported value may be wholly or partially due to contamination in an associated blank sample

J - Estimated

K - Reported Value may be biased high

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Qual - qualifier

U - Not detected

The following chemical compounds were analyzed for but were not detected in any sample: 1,1,1-trichloroethane, 1,1,2,2-tetrachloroethane, 1,1,2-trichloroethane, 1,1-dichloroethane, 1,1-dichloroethene, 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,2-dichloroethane, 1,2-dichloroethene,  1,2-dichloropropane, 

1,3-dichlorobenzene, 1,4-dichlorobenzene, 2,4,5-trichlorophenol, 2,4,6-trichlorophenol, 2,4-dichlorophenol, 2,4-dimethylphenol, 2,4-dinitrophenol, 2,4-dinitrotoluene, 2-butanone (MEK), 2-chloroethyl vinyl ether, 2-chloronapthalene, 2-chlorophenol, 2-hexanone, 2-methylnaphthalene, 2-methylphenol, 2-nitroaniline, 2-

nitrophenol, 3,3-dichlorobenzidine, 3-nitroaniline, 4,6-dinitro-2-methylphenol, 4-bromophenylphenyl ether, 4-chloro-3-methylphenol, 4-chloroaniline, 4-chlorophenyl phenyl ether, 4-methyl-2-pentanone, 4-methylphenol, 4-nitroaniline, 4-nitrophenol, acenaphthene, acenaphthylene, acetone, acrolein, acrylonitrile, 

benzene, bis(2-chloro-1-methylethyl)ether, bis(2-chloroethoxy)methane, bis(2-chloroethoxyl)ether, bis(bromodichloromethane, bromoform, bromomethane, butyl benzyl phthalate, carbazole, carbon disulfide, carbon tetrachloride, chlorobenzene, chloroethane, chloroform, chloromethane, cis-1,2-dichloroethene, cis-

1,3-dichloropropene, dibenzofuran, dibromochloromethane, dichlorodifluoromethane, diethyl phthalate, dimethyl phthalate, di-n-butyl phthalate, di-n-octyl phthalate, ethylbenzene, fluorene, hexachlorobenzene, hexachlorobutadiene, hexachlorocyclopentadiene, hexachloroethane, isophorone, mercury, methylene 

chloride, nitrobenzene, N-nitrosodi-n-propylamine, N-nitrosodiphenylamine, n-propylbenzene, o-xylene, pentachlorophenol, phenol, p-isoproyltoluene, selenium, styrene, tetrachloroethene, thallium, trans-1,2-dichloroethene, trans-1,3-dichloropropene, trichlorofluoromethane, vinyl chloride, and xylenes.



Attachment E-6. Sample Results for the Former FWEC Facility Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania

Location: CH-1 CH-10 CH-10 CH-11 CH-12 CH-2 CH-3 CH-3A CH-4 CH-5 CH-6

Sample Name: CH-1 CH-10-051513-45 CH-10-091613-36.5 CH-11-051713-75 CH-12-051613-65.5 CH-2-051613-22.5 CH-3-051413-78 CH-3A-051413-12.5 CH-4-051513-52.5 CH-5-051613-35 CH-6

Laboratory I.D.: 460-74286-11 460-56233-6 460-63088-4 460-56359-5 460-56273-13 460-56273-6 460-56074-6 460-56074-7 460-56233-7 460-56273-8 460-74190-11

Sample Date: 4/10/2014 5/15/2013 9/16/2013 5/17/2013 5/16/2013 5/16/2013 5/14/2013 5/14/2013 5/15/2013 5/16/2013 4/8/2014

Sample Depth (feet): 40-40 45-45 36.5-36.5 75-75 65.5-65.5 22.5-22.5 78-78 12.5-12.5 52.5-52.5 35-35 41.5-41.5

Source:
RI Field 

Investigations

RI Field 

Investigations

RI Field 

Investigations

RI Field 

Investigations

RI Field 

Investigations

RI Field 

Investigations

RI Field 

Investigations RI Field Investigations

RI Field 

Investigations

RI Field 

Investigations

RI Field 

Investigations

Analytes: ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual.

Formaldehyde 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

Cyanide 4 U

Aluminum 279

Barium 32.8 J

Cadmium 0.82 U

Calcium 16300

Chromium 4.5 U

Cobalt 4.3 U

Copper 7.8 U

Iron 485 L

Lead 4 U

Magnesium 2640 J

Manganese 28.2

Mercury 0.16 U

Nickel 5 U

Potassium 667 J

Sodium 9140

Zinc 5.8 U

1,2,4-Trichlorobenzene 0.19 U 0.19 U 0.2 U 0.2 U 0.19 U 0.2 U 0.19 U 0.2 U

Hexachloroethane 0.16 U

1,1,1-Trichloroethane 0.06 U 0.11 J 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

1,1,2-Trichloroethane 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

1,1-Dichloroethane 0.13 U 2 2.8 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

1,1-Dichloroethene 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U

1,2-Dichloroethane 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

1,4-Dioxane 0.5 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.5 U

2-Butanone 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U

Acetone 2.7 U 2.7 R 2.7 U 2.7 U 2.7 U 2.7 U 2.7 R 2.7 R 2.7 R 2.7 U 2.7 U

Benzene 0.08 U 0.08 U 0.11 J 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U

Carbon disulfide 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 1.1

Chlorobenzene 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

Chloroform 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U

Chloromethane 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

cis-1,2-Dichloroethene 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

Dichlorodifluoromethane 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

Ethylbenzene 0.1 U 0.1 U 0.12 J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

m/p-Xylene 0.25 U 0.25 U 0.55 J 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

o-Xylene 0.13 U 0.13 U 0.35 J 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

Tetrachloroethene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

Toluene 0.15 U 2.5 0.63 J 1.4 0.92 J 0.4 J 0.56 J 0.16 J 0.5 J 0.48 J 0.15 U

Trichloroethene 1.3 0.23 J 0.09 U 0.09 U 0.16 J 0.09 U 0.11 J 0.09 U 0.13 J 0.09 U 2.9

Trichlorofluoromethane 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

Vinyl chloride 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

Xylenes, Total 0.13 U 0.13 U 0.9 J 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

NOTES: 
B - Reported value may be wholly or partially due to contamination in an associated blank sample

J - Estimated

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Qual - qualifier

R - Rejected

U - Not 

detected

The following chemical compounds were analyzed for but were not detected in any sample: 1,1,2,2-tetrachloroethane, 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,2-dichloropropane, 1,3-dichlorobenzene, 1,4-

dichlorobenzene, 2,4,5-T, 2,4,5-TP, 2,4,5-trichlorophenol, 2,4,6-trichlorophenol, 2,4-D, 2,4-DB, 2,4-dichlorophenol, 2,4-dimethylphenol, 2,4-dinitrophenol, 2,4-dinitrotoluene, 2-chloroethyl vinyl ether, 2-chloronapthalene, 2-

chlorophenol, 2-hexanone, 2-methylnaphthalene, 2-methylphenol, 2-nitroaniline, 2-nitrophenol, 3,3-dichlorobenzidine, 3-nitroaniline, 4,4’-DDD, 4,4’-DDE, 4,4'-DDT, 4,6-dinitro-2-methylphenol, 4-bromophenylphenyl ether, 4-chloro-

3-methylphenol, 4-chloroaniline, 4-chlorophenyl phenyl ether, 4-methyl-2-pentanone, 4-methylphenol, 4-nitroaniline, 4-nitrophenol, acenaphthene, acenaphthylene, acrolein, acrylonitrile, aldrin, alpha-BHC, alpha-chlordane, 

anthracene, antimony, Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254, Aroclor 1260 Aroclor 1262, Aroclor 1268, arsenic, benzo[a]anthracene, benzo(a)pyrene, benzo[b]fluoranthene, 

benzo[g,h,i]perylene, benzo[k]fluoranthene,  beryllium, beta-BHC, bis(2-chloro-1-methylethyl)ether, bis(2-chloroethoxy)methane, bis(2-chloroethyl)ether, bis(2-ethylhexyl)phthalate, bromodichloromethane, bromoform, 

bromomethane, butyl benzyl phthalate, calcium, carbazole, carbon tetrachloride, chlordane, chloroethane, chrysene, cis-1,3-dichloropropene, cobalt, delta-BHC, dibenz(a,h)anthracene, dibenzofuran, dibromochloromethane, 

dicamba, dichlorodifluoromethane, dichloroprop, dieldrin, diethyl phthalate, dimethyl phthalate, di-n-butyl phthalate, di-n-octyl phthalate,endosulfan I, endosulfan II, endosulfan sulfate, endrin, endrin aldehyde, endrin ketone, 

fluoranthene, fluorene, gamma-BHC, gamma-chlordane, heptachlor, heptachlor epoxide, hexachlorobenzene, hexachlorobutadiene, hexachlorocyclopentadiene, indeno(1,2,3-cd)pyrene, isophorone, isopropylbenzene, MCPA, 

mecoprop, methoxychlor, methylene chloride, naphthalene, nitrobenzene, N-nitrosodi-n-propylamine, N-nitrosodiphenylamine, pentachlorophenol, phenanthrene, phenol, p-isoproyltoluene, selenium, silver, styrene, thallium, 

toxaphene, trans-1,2-dichloroethene, trans-1,3-dichloropropene, and vanadium.



Attachment E-6. Sample Results for the Former FWEC Facility Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania

Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):

Source:
Analytes:
Formaldehyde

Cyanide

Aluminum

Barium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Sodium

Zinc

1,2,4-Trichlorobenzene

Hexachloroethane

1,1,1-Trichloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,2-Dichloroethane

1,4-Dioxane

2-Butanone

Acetone

Benzene

Carbon disulfide

Chlorobenzene

Chloroform

Chloromethane

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

o-Xylene

Tetrachloroethene

Toluene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

CH-7 CH-7 CH-7 CH-8 CH-8 CH-9 EB-01 EB-01 EB-03 EB-03 MD-01

CH-7-051613-35 CH-7-091313-34.5_D CH-7-091313-34.5 CH-8-051613-35 CH-8-091313-33.5 CH-9-051613-39 EB-01-052213-110 EB-01-09182013-172.5 EB-03-051713-128 EB-03-091813-128 MD-01-051613-52.5

460-56273-2 460-63068-5 460-63068-5 460-56273-3 460-63068-8 460-56273-7 460-56586-1 460-63354-16 460-56359-1 460-63354-23 460-56273-1

5/16/2013 9/13/2013 9/13/2013 5/16/2013 9/13/2013 5/16/2013 5/22/2013 9/18/2013 5/17/2013 9/18/2013 5/16/2013

35-35 34.5-34.5 34.5-34.5 35-35 33.5-33.5 39-39 110-110 172.5-172.5 128-128 128-128 52.5-52.5

RI Field 

Investigations RI Field Investigations

RI Field 

Investigations

RI Field 

Investigations

RI Field 

Investigations

RI Field 

Investigations

RI Field 

Investigations RI Field Investigations

RI Field 

Investigations

RI Field 

Investigations RI Field Investigations

ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual.

5 U 5 U 5 U 5.26 B 9.32 J 5 U

4 U

2300 1930 B 1230 501 L 72.1 U

48.9 J 108 J 389 627 L 107 J

0.82 U 0.82 U 0.82 U 0.82 U 0.82 U

12300 26200 728000 606000 13800

4.5 U 4.5 U 19.9 8 L 4.5 U

4.3 J 11.7 J 4.3 U 4.3 U 4.3 U

7.8 U 7.8 U 8.3 J 7.8 U 7.8 U

7570 L 2260 L 922 303 L 117 L

4 U 4 U 4 U 68.2 L 4 U

3000 J 6610 336 J 321 U 3890 J

2980 2660 21 9 L 189

0.16 U 0.16 U 0.16 U 0.16 U 0.23

5 U 5 U 7.6 J 7.8 L 6.4 J

2190 J 2680 J 293000 159000 769 J

5360 12900 115000 117000 L 12600

19 J 10.7 J 93.7 20 L 8.7 J

0.21 U 0.19 U 0.19 U 0.19 U 0.19 U 0.54 J

0.16 U 0.15 U 0.15 U 0.15 U 0.16 U

0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.3 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.95 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.65 U

0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.45 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.95 U

0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U

2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.4 J 2.3 U 6.9 12 U

2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 35 26 31 J 32 13 U

0.08 U 0.17 J 0.21 J 0.08 U 0.29 J 0.08 U 0.08 U 0.22 J 0.23 J 0.43 J 0.4 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.2 J 0.13 U 0.62 J 0.65 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.81 J

0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.4 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.3 J 0.1 U 0.1 U 0.5 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 2.4 J

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 1.1 U

0.1 U 0.26 J 0.23 J 0.1 U 0.34 J 0.1 U 0.1 U 0.15 J 0.12 J 0.25 J 0.5 U

0.25 U 0.7 J 0.78 J 0.25 U 1.2 J 0.25 U 0.25 U 0.6 J 0.36 J 1.2 J 1.3 U

0.13 U 0.33 J 0.45 J 0.13 U 0.66 J 0.13 U 0.13 U 0.27 J 0.18 J 0.61 J 0.65 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 1.7 J

0.55 J 0.66 J 0.8 J 0.56 J 1.2 0.26 J 4 2.5 4.4 3.4 0.75 U

0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.43 J 0.36 J 0.37 J 1.8 1.7 1300

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.17 J 0.15 U 0.15 U 0.75 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.7 U

0.13 U 1 J 1.2 J 0.13 U 1.9 J 0.13 U 0.13 U 0.87 J 0.55 J 1.8 J 0.65 U



Attachment E-6. Sample Results for the Former FWEC Facility Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania

Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):

Source:
Analytes:
Formaldehyde

Cyanide

Aluminum

Barium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Sodium

Zinc

1,2,4-Trichlorobenzene

Hexachloroethane

1,1,1-Trichloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,2-Dichloroethane

1,4-Dioxane

2-Butanone

Acetone

Benzene

Carbon disulfide

Chlorobenzene

Chloroform

Chloromethane

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

o-Xylene

Tetrachloroethene

Toluene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

MD-01 MW-01 MW-10 MW-10 MW-01 MW-10D MW-10D MW-11R MW-11R MW-12D

MD-01-091713-52.5 MW-01-051613-50 MW-10-051513-65.5 MW-10-091813-65.5 MW-1-091613-50 MW-10D-051513-146 MW-10D-091813-146.5 MW-11R-051413-85 MW-11R-091813-85 MW-12D-051413-90

460-63354-8 460-56273-9 460-56233-9 460-63354-14 460-63088-7 460-56233-10 460-63354-18 460-56074-1 460-63354-22 460-56074-2

9/17/2013 5/16/2013 5/15/2013 9/18/2013 9/16/2013 5/15/2013 9/18/2013 5/14/2013 9/18/2013 5/14/2013

52.5-52.5 50-50 65.5-65.5 65.5-65.5 50-50 146-146 146.5-146.5 85-85 85-85 90-90

RI Field Investigations

RI Field 

Investigations RI Field Investigations RI Field Investigations

RI Field 

Investigations RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations

ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual.

5 U 5 U 5 U 5 U 5 U

6.3 B 6.8 B

72.1 U 135 J

54.9 J 91.1 J

0.82 U 0.82 U

20900 36100

4.5 U 4.5 U

4.3 U 4.3 U

7.8 U 7.8 U

73.6 U 76.6 J

4 U 4 U

2860 J 2960 J

4.3 U 59.6

0.16 U 0.16 U

5 U 5 U

528 J 728 J

7160 3970 J

5.8 U 5.8 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

0.15 U 0.2 J

3.8 J 0.06 U 0.06 U 0.11 J 0.06 U 0.06 U 0.06 U 1.4 0.9 J 0.06 U

4.8 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

3.3 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

2.3 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.41 J 0.09 U 0.09 U

4.8 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U

58 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U

67 U 2.7 U 2.7 R 2.7 U 2.7 U 2.7 R 2.7 U 2.7 R 2.7 U 2.7 R

2 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.21 J 0.08 U 0.08 U 0.08 U

3.3 U 0.13 U 0.13 U 0.13 U 0.15 B 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

2.8 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

2 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U

2.5 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

5.7 J 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

5.5 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.5 J 0.22 U 0.22 U 0.22 U

2.5 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.14 J 0.1 U 0.1 U 0.1 U

6.3 U 0.25 U 0.25 U 0.5 J 0.25 U 0.25 U 1.2 J 0.25 U 0.25 U 0.25 U

3.3 U 0.13 U 0.13 U 0.2 J 0.13 U 0.13 U 0.52 J 0.13 U 0.13 U 0.13 U

7.4 J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

3.8 U 0.52 J 0.62 J 0.45 J 0.18 J 3.7 1.1 0.8 J 0.26 J 0.62 J

4900 0.75 J 0.62 J 2.9 0.26 J 0.29 J 0.25 J 28 18 0.09 U

3.8 U 0.15 U 0.31 J 0.26 J 0.15 U 0.87 J 0.89 J 0.15 U 0.15 U 0.15 U

3.5 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

3.3 U 0.13 U 0.13 U 0.7 J 0.13 U 0.13 U 1.8 J 0.13 U 0.13 U 0.13 U



Attachment E-6. Sample Results for the Former FWEC Facility Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania

Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):

Source:
Analytes:
Formaldehyde

Cyanide

Aluminum

Barium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Sodium

Zinc

1,2,4-Trichlorobenzene

Hexachloroethane

1,1,1-Trichloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,2-Dichloroethane

1,4-Dioxane

2-Butanone

Acetone

Benzene

Carbon disulfide

Chlorobenzene

Chloroform

Chloromethane

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

o-Xylene

Tetrachloroethene

Toluene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

MW-12D MW-12R MW-12R MW-12R MW-13 MW-13 MW-14D MW-14D MW-14D

MW-12D-091813-84 MW-12R-051413-50_D MW-12R-051413-50 MW-12R-091813-50 MW-13-052013-345 MW-13-09172013-340 MW-14D-051613-189 MW-14D-09182013-189_D MW-14D-09182013-189

460-63354-15 460-56074-5 460-56074-5 460-63354-17 460-56436-3 460-63354-6 460-56273-18 460-63354-21 460-63354-21

9/18/2013 5/14/2013 5/14/2013 9/18/2013 5/20/2013 9/17/2013 5/16/2013 9/18/2013 9/18/2013

84-84 50-50 50-50 50-50 345-345 340-340 189-189 189-189 189-189

RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations

ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual.

5 U 5 U 5 U 5 U

4 U

79.5 J

50.9 J

0.82 U

69200

4.5 U

4.3 U

7.8 U

73.6 U

54.3

6620

4.3 U

0.16 U

5 U

1250 J

12600

5.8 U

0.19 U 0.19 U 0.19 U 0.19 U

0.15 U

0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

0.31 U 0.31 U 0.31 U 0.31 U

2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U

2.7 U 2.7 R 2.7 R 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U

0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.24 J 0.08 U 0.16 J 0.08 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.22 J 0.1 U 0.14 J 0.1 U

0.25 U 0.25 U 0.25 U 0.3 J 0.25 U 0.89 J 0.25 U 0.66 J 0.6 J

0.13 U 0.13 U 0.13 U 0.13 J 0.13 U 0.43 J 0.13 U 0.28 J 0.31 J

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.24 J 1 0.4 J 0.29 J 2.8 1.1 1.4 0.75 J 0.79 J

0.09 U 0.09 U 0.09 U 0.09 U 2.1 0.6 J 3.5 2.3 2.3

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.28 J 0.22 J 0.15 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.13 U 0.13 U 0.13 U 0.43 J 0.13 U 1.3 J 0.13 U 0.95 J 0.91 J



Attachment E-6. Sample Results for the Former FWEC Facility Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania

Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):

Source:
Analytes:
Formaldehyde

Cyanide

Aluminum

Barium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Sodium

Zinc

1,2,4-Trichlorobenzene

Hexachloroethane

1,1,1-Trichloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,2-Dichloroethane

1,4-Dioxane

2-Butanone

Acetone

Benzene

Carbon disulfide

Chlorobenzene

Chloroform

Chloromethane

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

o-Xylene

Tetrachloroethene

Toluene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

MW-14M MW-14M MW-14S MW-14S MW-15S MW-15S MW-16S MW-16S MW-16S MW-17

MW-14M-051513-128 MW-14M-091713-128 MW-14S-051513-73 MW-14S-091713-73 MW-15S-052013-55 MW-15S-091613-55.5 MW-16S MW-16S-052013-43.5 MW-16S-091613-43.5 MW-17-051413-89

460-56233-8 460-63354-9 460-56233-15 460-63354-7 460-56436-8 460-63088-9 460-74286-16 460-56436-7 460-63088-5 460-56233-3

5/15/2013 9/17/2013 5/15/2013 9/17/2013 5/20/2013 9/16/2013 4/10/2014 5/20/2013 9/16/2013 5/14/2013

128-128 128-128 73-73 73-73 55-55 55.5-55.5 47-47 43.5-43.5 43.5-43.5 89-89

RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations

RI Field 

Investigations RI Field Investigations RI Field Investigations

RI Field 

Investigations

ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual.

5 U 5 U 5 U 18.8 B 5 U

6.7 B 6 B 4 U 4 U

125 J 72.1 U 673 778

39.3 J 19.6 J 27.1 J 52.8 J

0.82 U 0.82 U 0.82 U 2.9 J

70200 14100 5660 26400

4.5 U 4.5 U 4.5 U 4.5 U

4.3 U 4.3 U 4.3 U 4.3 U

7.8 U 7.8 U 7.8 U 7.8 U

114 J 73.6 U 1080 32100

20.6 4 U 4 U 5.8

5630 2390 J 1040 J 8030

5.1 J 4.3 U 116 7610

0.16 U 0.16 U 0.16 U 0.16 U

5 U 5 U 5 U 5 U

732 J 525 U 586 J 1970 J

10000 3340 J 4030 J 52000

5.8 U 5.8 U 5.8 U 8.8 J

0.19 U 0.19 U 0.2 U 0.2 U 0.19 U

0.15 U 0.15 U 0.16 U 0.16 U

0.06 U 0.06 U 0.16 J 0.18 J 0.06 U 0.06 U 1.2 1.6 2.7 1.6

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 3.9 4.3 6.3 0.13 J

0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 5.2 0.09 U 6.6 0.41 J

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

0.31 U 0.31 U 0.31 U 7.2 14 6.7 0.31 U

2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U

2.7 R 2.7 U 2.7 R 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 R

0.08 U 0.12 J 0.08 U 0.14 J 0.08 U 0.08 U 0.16 J 0.08 U 0.19 J 0.08 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.18 U 0.18 U 0.21 J 0.36 J 0.18 U 0.18 U 1.7 1.1 2 0.26 J

0.22 U 0.22 U 0.22 U 0.63 J 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.1 U 0.18 J 0.1 U 0.1 J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.25 U 0.7 J 0.25 U 0.51 J 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

0.13 U 0.32 J 0.13 U 0.24 J 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.1 U 0.1 U 0.14 J 0.12 J 0.1 U 0.1 U 0.67 J 0.28 J 0.78 J 0.19 J

2 0.57 J 0.73 J 0.63 J 0.64 J 0.24 J 0.15 U 1.8 0.15 U 0.7 J

3.5 4 67 65 0.09 U 0.09 U 1.7 1.2 2.3 52

0.15 U 0.21 J 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.13 U 1 J 0.13 U 0.75 J 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U



Attachment E-6. Sample Results for the Former FWEC Facility Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania

Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):

Source:
Analytes:
Formaldehyde

Cyanide

Aluminum

Barium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Sodium

Zinc

1,2,4-Trichlorobenzene

Hexachloroethane

1,1,1-Trichloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,2-Dichloroethane

1,4-Dioxane

2-Butanone

Acetone

Benzene

Carbon disulfide

Chlorobenzene

Chloroform

Chloromethane

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

o-Xylene

Tetrachloroethene

Toluene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

MW-17 MW-18 MW-18 MW-18 MW-18 MW-18 MW-18 MW-19 MW-2 MW-2 MW-3

MW-17-091813-87 MW-18_D MW-18_D_2 MW-18 MW-18-051413-45_D MW-18-051413-45 MW-18-091813-47 MW-19-051413-57 MW-2-051513-50 MW-2-091613-50 MW-3-051513-50

460-63354-19 460-74190-12 460-39047-10 460-74190-12 460-56074-10 460-56074-10 460-63354-20 460-56074-3 460-56233-13 460-63088-6 460-56233-14

9/18/2013 4/8/2014 4/12/2012 4/8/2014 5/14/2013 5/14/2013 9/18/2013 5/14/2013 5/15/2013 9/16/2013 5/15/2013

87-87 47-47 45.5-47.4 47-47 45-45 45-45 47-47 57-57 50-50 50-50 50-50

RI Field 

Investigations

RI Field 

Investigations

RI Field 

Investigations

RI Field 

Investigations RI Field Investigations

RI Field 

Investigations

RI Field 

Investigations

RI Field 

Investigations

RI Field 

Investigations

RI Field 

Investigations

RI Field 

Investigations

ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual.

5 U 5 U 5 U 5 U 5 U

4 U 4 U 6.1 B 6.3 B

72.1 U 72.1 U 99.2 J 99.8 J

41.3 J 41.6 J 46.6 J 42.9 J

0.82 U 0.82 U 0.82 U 0.82 U

9700 9700 12500 9370

4.5 U 4.5 U 4.5 U 4.5 U

4.3 U 4.3 U 4.3 U 4.3 U

7.8 U 7.8 U 7.8 U 7.8 U

73.6 U 73.6 U 98.7 J 182

4 U 4 U 4 U 4 U

2510 J 2500 J 2620 J 1910 J

5.2 J 6.2 J 4.3 U 9 J

0.16 U 0.16 U 0.16 U 0.16 U

5 U 5 U 5 U 5 U

702 J 728 J 721 J 1190 J

8030 8080 7590 8800

8.1 J 11.1 J 5.8 U 8 J

0.2 U 0.2 U 0.19 U 0.19 U 0.19 U

0.16 U 0.16 U 0.15 U 0.15 U

5.4 7.4 8.4 6.9 10 9.7 7.6 0.06 U 3.1 J 4.5 J 0.99 J

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.95 U 0.95 U 0.95 U

0.46 J 0.49 J 0.59 J 0.56 J 0.75 J 0.69 J 0.56 J 0.13 U 0.83 J 1.1 J 0.65 U

1.1 1.5 2.1 1.6 2.4 2.2 1.6 0.09 U 1.2 J 1.4 J 0.45 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.95 U 0.95 U 0.95 U

1.3 1.5 1.5 J 0.31 U 0.31 U 0.31 U

2.3 U 2.3 U 2.3 R 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 12 U 12 U 12 U

2.7 U 2.7 U 2.7 U 2.7 U 2.7 R 2.7 R 2.7 U 2.7 R 13 R 13 U 13 R

0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.4 U 0.4 U 0.4 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.65 U 0.65 U 0.65 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.55 U 0.55 U 0.55 U

0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.4 U 0.4 U 0.4 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.5 U 0.5 U 0.5 U

0.39 J 0.69 J 0.62 J 0.69 J 0.89 J 0.81 J 0.43 J 0.18 U 9.5 6 3.5 J

0.33 J 0.27 J 0.22 U 0.23 J 0.22 U 0.22 U 0.22 U 0.22 U 1.1 U 1.1 U 1.1 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.5 U 0.5 U 0.5 U

0.75 J 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 1.3 U 1.3 U 1.3 U

0.36 J 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.65 U 0.65 U 0.65 U

0.1 U 0.89 J 0.56 J 1 0.74 J 0.66 J 0.45 J 0.1 U 3.8 J 3.2 J 2.9 J

0.89 J 0.15 U 0.15 U 0.15 U 0.19 J 0.18 J 0.26 J 1.1 0.75 U 0.75 U 0.75 U

77 120 110 120 140 140 84 1.1 2400 1600 650

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.75 U 0.75 U 0.75 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.7 U 0.7 U 0.7 U

1.1 J 0.13 U 0.36 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.65 U 0.65 U 0.65 U



Attachment E-6. Sample Results for the Former FWEC Facility Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania

Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):

Source:
Analytes:
Formaldehyde

Cyanide

Aluminum

Barium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Sodium

Zinc

1,2,4-Trichlorobenzene

Hexachloroethane

1,1,1-Trichloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,2-Dichloroethane

1,4-Dioxane

2-Butanone

Acetone

Benzene

Carbon disulfide

Chlorobenzene

Chloroform

Chloromethane

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

o-Xylene

Tetrachloroethene

Toluene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

MW-3 MW-4 MW-4 MW-5 MW-5 MW-6 MW-6 MW-7 MW-7 MW-7 MW-7S

MW-3-091713-50 MW-4-051613-52 MW-4-091713-55.5 MW-5-052013-285 MW-5-09172013-287.5 MW-6-052213-95 MW-6-091313-68 MW-7 MW-7-051713-80 MW-7-091713-63 MW-7S

460-63354-5 460-56273-4 460-63354-10 460-56436-4 460-63354-4 460-56586-2 460-63068-11 460-74286-15 460-56359-3 460-63354-2 460-74286-14

9/17/2013 5/16/2013 9/17/2013 5/20/2013 9/17/2013 5/22/2013 9/13/2013 4/10/2014 5/17/2013 9/17/2013 4/10/2014

50-50 52-52 55.5-55.5 285-285 287.5-287.5 95-95 68-68 63-63 80-80 63-63 47.5-47.5

RI Field 

Investigations

RI Field 

Investigations RI Field Investigations

RI Field 

Investigations RI Field Investigations

RI Field 

Investigations

RI Field 

Investigations

RI Field 

Investigations

RI Field 

Investigations

RI Field 

Investigations

RI Field 

Investigations

ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual.

5 U 5 U 5 U 9.1 J

4 U

72.1 U 179 J 77.4 J

107 J 71 J 78.5 J

0.82 U 0.82 U 0.82 U

11200 11300 9600

4.5 U 8.5 J 4.5 U

4.3 U 4.3 U 4.3 U

7.8 U 7.8 U 7.8 U

73.6 U 53400 130 J

4 U 4 U 4 U

3420 J 2120 J 2390 J

275 837 78.6

0.16 U 0.16 U 0.16 U

6.2 J 5 U 5 U

900 J 1030 J 1060 J

12900 23900 24000

10 J 5.8 U 9.6 J

0.36 J 0.19 U 0.19 U 0.19 U

0.15 U 0.15 U 0.15 U

0.92 J 0.6 U 1.1 J 0.06 U 0.19 J 0.06 U 0.06 U 0.06 U 30 49 260

0.19 U 1.9 U 1.9 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

0.28 J 1.3 U 1.3 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 2.1 4.5 20

0.13 J 0.9 U 0.9 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 7.4 9.5 49

0.19 U 1.9 U 1.9 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

0.31 U 0.31 U 0.31 U 0.31 U 0.74 J 0.31 U 5.6 34

2.3 U 23 U 23 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U

2.7 U 27 U 27 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U

0.08 U 0.8 U 0.8 U 0.08 U 0.22 J 0.08 U 0.31 J 0.08 U 0.08 U 0.08 U 0.08 U

0.13 U 1.3 U 1.3 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.11 U 1.1 U 1.1 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.08 U 0.8 U 0.8 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.16 J 0.27 J

0.1 U 1 U 1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.47 J 7.6 J 3.8 J 0.18 U 0.18 U 0.18 U 0.18 U 0.49 J 1.4 3.1 6.6

0.22 U 2.2 U 2.2 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 2.7 3.2

0.1 U 1 U 1 U 0.1 U 0.21 J 0.1 U 0.28 J 0.1 U 0.1 U 0.1 U 0.1 U

0.34 J 2.5 U 2.5 U 0.25 U 0.77 J 0.25 U 1.2 J 0.25 U 0.25 U 0.34 J 0.25 U

0.14 J 1.3 U 1.3 U 0.13 U 0.42 J 0.13 U 0.73 J 0.13 U 0.13 U 0.16 J 0.13 U

0.75 J 3.7 J 2.8 J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 2.6 6.7 16

0.33 J 1.6 J 1.5 U 1.4 1.1 0.15 U 1.2 0.15 U 1.9 0.35 J 0.15 U

88 3600 1600 3.3 39 0.68 J 0.97 J 36 62 110 92

0.15 U 1.5 U 1.5 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.33 J 1.4 U 1.4 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.48 J 1.3 U 1.3 U 0.13 U 1.2 J 0.13 U 2 0.13 U 0.13 U 0.5 J 0.13 U



Attachment E-6. Sample Results for the Former FWEC Facility Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania

Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):

Source:
Analytes:
Formaldehyde

Cyanide

Aluminum

Barium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Sodium

Zinc

1,2,4-Trichlorobenzene

Hexachloroethane

1,1,1-Trichloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,2-Dichloroethane

1,4-Dioxane

2-Butanone

Acetone

Benzene

Carbon disulfide

Chlorobenzene

Chloroform

Chloromethane

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

o-Xylene

Tetrachloroethene

Toluene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

MW-7S MW-7S MW-8 MW-8 MW-9 MW-9 MW-9D MW-9D

MW-7S-051713-50 MW-7S-091613-47.5 MW-8-052013-70 MW-8-091913-70 MW-9-051513-55.5 MW-9-091713-55 MW-9D-052013-151 MW-9D-091713-151.5

460-56359-2 460-63088-10 460-56436-2 460-63420-4 460-56233-11 460-63354-11 460-56436-6 460-63354-3

5/17/2013 9/16/2013 5/20/2013 9/19/2013 5/15/2013 9/17/2013 5/20/2013 9/17/2013

50-50 47.5-47.5 70-70 70-70 55.5-55.5 55-55 151-151 151.5-151.5

RI Field 

Investigations RI Field Investigations

RI Field 

Investigations

RI Field 

Investigations RI Field Investigations

RI Field 

Investigations RI Field Investigations RI Field Investigations

ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual.

5 U 5 U 5 U 5 U

6.6 B 4 U

350 72.1 U 72.1 U

110 J 10 J 45.7 J

0.82 U 0.82 U 0.82 U

5660 1490 J 59000

4.5 U 4.5 U 4.5 U

4.3 U 4.3 U 4.3 U

7.8 U 7.8 U 7.8 U

190 73.6 U 73.6 U

4 U 4 U 4 U

3200 J 487 J 4840 J

185 6.4 J 4.3 U

0.16 U 0.16 U 0.16 U

6.3 J 5 U 5 U

2010 J 525 U 1030 J

22800 1450 J 4980 J

20.9 J 5.8 U 5.8 U

0.19 U 0.19 U 0.19 U 0.2 U

0.15 U 0.15 U 0.16 U

60 380 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

0.19 U 0.34 J 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

9.2 29 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

11 56 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U

0.19 U 0.21 J 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

38 45 J 0.31 U 0.31 U 0.31 U

2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U

2.7 U 2.7 U 2.7 U 2.7 U 2.7 R 2.7 U 2.7 U 2.7 U

0.08 U 0.13 J 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.45 J

0.13 U 0.26 B 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.08 U 0.25 J 0.08 U 0.08 U 0.08 U 0.08 U 0.2 J 0.17 J

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

4.7 10 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.22 U 1.3 0.22 U 0.22 U 0.22 U 0.22 U 7.7 4.3

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 J

0.25 U 0.57 J 0.25 U 0.25 U 0.25 U 0.3 J 0.25 U 1 J

0.13 U 0.24 J 0.13 U 0.13 U 0.13 U 0.15 J 0.13 U 0.54 J

3.6 15 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.46 B 0.55 J 1.6 0.15 U 0.71 J 0.35 J 2.3 1.8

16 62 0.09 U 0.33 J 0.09 U 0.09 U 0.45 J 0.37 J

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 6.1 J 4.8

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.13 U 0.81 J 0.13 U 0.13 U 0.13 U 0.44 J 0.13 U 1.6 J



Attachment E-7. Sample Results for the Surrounding Industrial Properties Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location: EPA-1D EPA-1D EPA-2DR EPA-2DR EPA-2DR EPA-2DR EPA-3D EPA-3D EPA-3D FWEC-4R

Sample Name: EPA-1D-052213-169 EPA-1D-091913-169 EPA-2DR EPA-2DR-052113-114 EPA-2DR-09112013-114 EPA-2DR-09112013-114 EPA-3D-051013-161 EPA-3D-051013-161 EPA-3D-091913-161 FWEC-4R-051413-160

Laboratory I.D.: 460-56586-8 460-63420-18 460-74190-5 460-56505-1 460-63058-3 460-63058-3 460-55866-6 460-55866-6 460-63420-20 460-56074-8

Sample Date: 5/22/2013 9/19/2013 4/8/2014 5/21/2013 9/11/2013 9/11/2013 5/10/2013 5/10/2013 9/19/2013 5/14/2013

Sample Depth (feet): 169-169 169-169 114-114 114-114 114-114 114-114 161-161 161-161 161-161 160-160

Source: TAIE TAIE TAIE TAIE 0 TAIE 0 TAIE TAIE TAIE

Analytes: ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q

Formaldehyde 5 U 5 U 5 U 5 U 5 U

Aluminum

Barium

Calcium

Iron

Magnesium

Manganese

Potassium

Sodium

Zinc

Bis(2-ethylhexyl)phthalate

1,1,1-Trichloroethane 0.06 U 0.06 U 0.67 J 2.6 0.7 J 0.66 J 0.06 U 0.06 U 0.06 U 0.06 U

1,1-Dichloroethane 0.13 U 0.13 U 0.13 U 0.32 J 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

1,1-Dichloroethene 0.09 U 0.09 U 0.33 J 0.59 J 0.32 J 0.32 J 0.09 U 0.09 U 0.09 U 0.09 U

1,4-Dioxane 0.31 U 0.72 J 0.74 J 1.2 J 1.2 J 0.31 U 0.31 U 0.31 U

2-Butanone 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U

2-Chloroethyl vinyl ether 20 U 0.34 U 0.34 U 20 U 0.34 U 0.34 U 20 U 20 U 0.34 U 20 U

2-Hexanone 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

4-Methyl-2-pentanone 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

Acetone 2.7 U 2.7 U 26 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 R

Acrolein 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 R

Acrylonitrile 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U

Benzene 0.08 U 0.27 J 0.08 U 0.08 U 0.19 J 0.18 J 0.08 U 0.08 U 0.16 J 0.08 U

Bromodichloromethane 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

Carbon disulfide 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

Carbon tetrachloride 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

Chlorobenzene 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

Chloroform 0.08 U 0.08 U 0.08 U 0.12 B 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U

Chloromethane 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

cis-1,2-Dichloroethene 0.18 U 0.18 U 0.26 J 0.35 J 0.21 J 0.19 J 0.18 U 0.18 U 0.18 U 0.18 U

Dichlorodifluoromethane 0.22 U 0.43 J 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

Ethylbenzene 0.1 U 0.28 J 0.1 U 0.1 U 0.14 J 0.18 J 0.1 U 0.1 U 0.14 J 0.1 U

m/p-Xylene 0.25 U 1.2 J 0.25 U 0.25 U 0.66 J 0.64 J 0.25 U 0.25 U 0.74 J 0.25 U

Methylene chloride 0.18 U 0.28 J 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

o-Xylene 0.13 U 0.7 J 0.13 U 0.13 U 0.34 J 0.34 J 0.13 U 0.13 U 0.42 J 0.13 U

Tetrachloroethene 0.1 U 0.1 U 0.1 U 0.32 J 0.13 J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

Toluene 0.72 B 1.2 0.27 J 1 B 0.79 J 0.77 J 2.2 1.6 0.73 J 2.2

trans-1,2-Dichloroethene 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

Trichloroethene 0.13 J 0.09 U 81 160 72 72 0.71 J 0.9 J 0.92 J 0.49 J

Trichlorofluoromethane 0.15 U 0.15 U 0.22 J 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 2.3

Vinyl chloride 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

Xylenes, Total 0.13 U 1.9 J 0.13 U 0.13 U 1 J 0.98 J 0.13 U 0.13 U 1.2 J 0.13 U

NOTES: 
B - Reported value may be wholly

 or partially due to contamination in

  an associated blank sample.

D - Secondary dilution factor

J - Estimated

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Q - qualifier

R - Rejected

U - Not detected

The following chemical compounds were analyzed for but were not detected in any sample: 1,1,2,2-tetrachloroethane, 1,1,2-trichloroethane, 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,2-dichloroethane, 1,2-dichloropropane, 1,3-

dichlorobenzene, 1,4-dichlorobenzene, 2,4,5-trichlorophenol, 2,4,6-trichlorophenol, 2,4-dichlorophenol, 2,4-dimethylphenol, 2,4-dinitrophenol, 2,4-dinitrotoluene, 2,6-dintrotoluene, 2-chloroethyl vinyl ether, 2-chloronapthalene, 2-

chlorophenol, 2-methylnaphthalene, 2-methylphenol, 2-nitroaniline, 2-nitrophenol, 3,3-dichlorobenzidine, 3-nitroaniline, 4,6-dinitro-2-methylphenol, 4-bromophenylphenyl ether, 4-chloro-3-methylphenol, 4-chloroaniline, 4-chlorophenyl 

phenyl ether, 4-methylphenol, 4-nitroaniline, 4-nitrophenol, acenaphthene, acenaphthylene, anthracene, antimony, Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254, Aroclor 1260 Aroclor 1262, Aroclor 

1268, arsenic, benzo[a]anthracene, benzo(a)pyrene, benzo[b]fluoranthene, benzo[g,h,i]perylene, benzo[k]fluoranthene,  beryllium, bis(2-chloro-1-methylethyl)ether, bis(2-chloroethoxy)methane, bis(2-chloroethyl)ether, bromoform, 

bromomethane, butyl benzyl phthalate, cadmium, carbazole, chloroethane, chloromethane, chromium, chrysene, cis-1,3-dichloropropene, cobalt, copper, cyanide, dibenz(a,h)anthracene, dibenzofuran, dibromochloromethane, diethyl 

phthalate, dimethyl phthalate, di-n-butyl phthalate, di-n-octyl phthalate, fluoranthene, fluorene, hexachlorobenzene, hexachlorobutadiene, hexachlorocyclopentadiene, hexachloroethane, indeno(1,2,3-cd)pyrene, isophorone, 

isopropylbenzene, lead, mercury, naphthalene, nickel, nitrobenzene, N-nitrosodi-n-propylamine, N-nitrosodiphenylamine, pentachlorophenol, phenanthrene, phenol, p-isoproyltoluene, pyrene, selenium, silver, styrene, thallium, trans-1,3-

dichloropropene, and vanadium.



Attachment E-7. Sample Results for the Surrounding Industrial Properties Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:

Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Formaldehyde

Aluminum

Barium

Calcium

Iron

Magnesium

Manganese

Potassium

Sodium

Zinc

Bis(2-ethylhexyl)phthalate

1,1,1-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,4-Dioxane

2-Butanone

2-Chloroethyl vinyl ether

2-Hexanone

4-Methyl-2-pentanone

Acetone

Acrolein

Acrylonitrile

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

Chloromethane

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

NOTES: 
B - Reported value may be wholly

 or partially due to contamination in

  an associated blank sample.

D - Secondary dilution factor

J - Estimated

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Q - qualifier

R - Rejected

U - Not detected

FWEC-4R FWEC-5R FWEC-5R FWEC-5S FWEC-5S HP07 HP07 HP07 HP08 HP08 HP09

FWEC-4R-091313-160 FWEC-5R-050813-120.3 FWEC-5R-09132013-120.3 FWEC-5S-050813-38 FWEC-5S-09132013-38 GWE-HP07-32-35 GWE-HP07-60-63 GWE-HP07-74-77 GWE-HP08-55-58 GWE-HP08-60-63 GWE-HP09-30-33

460-63068-6 460-55697-6 460-63068-7 460-55697-9 460-63068-10 460-28269-3 460-28269-2 460-28269-1 460-28002-2 460-28002-1 460-27896-4

9/13/2013 5/8/2013 9/13/2013 5/8/2013 9/13/2013 6/29/2011 6/29/2011 6/29/2011 6/22/2011 6/22/2011 6/20/2011

160-160 120.3-120.3 120.3-120.3 38-38 38-38 32-35 60-63 74-77 55-58 60-63 30-33

TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE

ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l

5 U 5 U 22.3 J 29.1 J 27.4 J 5 U 5 U 5

0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1

0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14

0.31 U 0.31 U 1.7 U 1.7 U 1.7 U 8.4 R 8.4 R 8.4

2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 0.82 R 0.82 R 0.82 R 0.82 U 0.82 U 0.82

0.34 U 20 U 0.34 U 20 U 0.34 U 20 U 20 U 20 U 20 U 20 U 0.19

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.55 U 0.55 U 0.55 U 0.55 R 0.55 R 0.55

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68

2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 11 11 11 2.5 R 2.5 R 2.5

1.3 U 1.3 R 1.3 U 1.3 R 1.3 U 1.9 U 1.9 U 1.9 U 1.9 R 1.9 R 1.9

0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3

0.19 J 0.08 U 0.3 J 0.08 U 0.08 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.67 J 0.98 J 1 0.44 J 1.3 0.093

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.15 U 0.15 U 0.15 U 0.15 U 0.17 J 0.15

0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16

0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 10 9.4 10 6 14 3.7

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.21 U 0.67 J 0.66 J 0.21 U 0.21 U 0.21

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2

1.6 6.5 2.6 0.89 J 0.87 J 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29

0.29 J 0.1 U 0.38 J 0.1 U 0.1 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25

1.1 J 0.25 U 1.5 J 0.25 U 0.54 J 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19

0.48 J 0.13 U 0.71 J 0.13 U 0.22 J 0.17 J 0.15 U 0.15 U 0.15 U 0.15 U 0.15

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2

0.8 J 1.5 1.3 0.28 J 0.33 J 0.2 J 0.14 J 0.15 J 140 170 0.09

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14

0.6 J 0.09 U 0.09 U 0.09 U 0.09 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18

2.8 3 2.1 0.59 J 0.74 J 0.16 U 0.16 U 0.16 U 1.3 J 0.21 J 0.28

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13

1.6 J 0.36 U 2.2 J 0.36 U 0.76 J 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43

 g  p   y        y p  , , , , , , , , , , , , ,

dichloroethane, 1,2-dichloropropane, 1,3-dichlorobenzene, 1,4-dichlorobenzene, 2,4,5-trichlorophenol, 2,4,6-trichlorophenol, 2,4-dichlorophenol, 2,4-dimethylphenol, 2,4-dinitrophenol, 2,4-

dinitrotoluene, 2,6-dintrotoluene, 2-chloroethyl vinyl ether, 2-chloronapthalene, 2-chlorophenol, 2-methylnaphthalene, 2-methylphenol, 2-nitroaniline, 2-nitrophenol, 3,3-dichlorobenzidine, 3-

nitroaniline, 4,6-dinitro-2-methylphenol, 4-bromophenylphenyl ether, 4-chloro-3-methylphenol, 4-chloroaniline, 4-chlorophenyl phenyl ether, 4-methylphenol, 4-nitroaniline, 4-nitrophenol, 

acenaphthene, acenaphthylene, anthracene, antimony, Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254, Aroclor 1260 Aroclor 1262, Aroclor 1268, arsenic, 

benzo[a]anthracene, benzo(a)pyrene, benzo[b]fluoranthene, benzo[g,h,i]perylene, benzo[k]fluoranthene,  beryllium, bis(2-chloro-1-methylethyl)ether, bis(2-chloroethoxy)methane, bis(2-

chloroethyl)ether, bromoform, bromomethane, butyl benzyl phthalate, cadmium, carbazole, chloroethane, chloromethane, chromium, chrysene, cis-1,3-dichloropropene, cobalt, copper, cyanide, 

dibenz(a,h)anthracene, dibenzofuran, dibromochloromethane, diethyl phthalate, dimethyl phthalate, di-n-butyl phthalate, di-n-octyl phthalate, fluoranthene, fluorene, hexachlorobenzene, 

hexachlorobutadiene, hexachlorocyclopentadiene, hexachloroethane, indeno(1,2,3-cd)pyrene, isophorone, isopropylbenzene, lead, mercury, naphthalene, nickel, nitrobenzene, N-nitrosodi-n-

propylamine, N-nitrosodiphenylamine, pentachlorophenol, phenanthrene, phenol, p-isoproyltoluene, pyrene, selenium, silver, styrene, thallium, trans-1,3-dichloropropene, and vanadium.



Attachment E-7. Sample Results for the Surrounding Industrial Properties Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:

Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Formaldehyde

Aluminum

Barium

Calcium

Iron

Magnesium

Manganese

Potassium

Sodium

Zinc

Bis(2-ethylhexyl)phthalate

1,1,1-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,4-Dioxane

2-Butanone

2-Chloroethyl vinyl ether

2-Hexanone

4-Methyl-2-pentanone

Acetone

Acrolein

Acrylonitrile

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

Chloromethane

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

NOTES: 
B - Reported value may be wholly

 or partially due to contamination in

  an associated blank sample.

D - Secondary dilution factor

J - Estimated

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Q - qualifier

R - Rejected

U - Not detected

HP09 HP09 HP09 HP13 HP13 HP17 HP12 HP12 HP01 HP01

GWE-HP09-47-50 GWE-HP09-75-78 GWE-HP09-75-78 GWE-HP13-40-43 GWE-HP13-60-63 GWE-HP17-105 GW-GW-HP12-18 GW-GW-HP12-18 GW-HP01-24_11162010 GW-HP01-36_11182010

460-27896-3 460-27896-1 460-27896-1 460-27739-2 460-27739-1 460-43859-3 460-21317-5 460-21317-5 460-20090-1 460-20142-2

6/20/2011 6/20/2011 6/20/2011 6/15/2011 6/15/2011 8/23/2012 12/17/2010 12/17/2010 11/16/2010 11/18/2010

47-50 75-78 75-78 40-43 60-63 105-105 18-18 18-18 24-24 36-36

TAIE 0 TAIE TAIE TAIE TAIE 0 TAIE TAIE TAIE

Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q

U 5 U 5 U 5 U 75.7 28.2 J 5 U 5.62 B 5.31 J 14.8 J 5.1 J

U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.06 U 0.25 U 0.25 U 0.73 J 0.25 U

U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.13 U 0.1 U 0.1 U 1.3 0.22 J

U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.09 U 0.14 U 0.14 U 0.77 J 0.4 J

U 8.4 R 8.4 R 8.4 R 8.4 R 8.4 R 0.31 R 0.88 R 0.88 R 8.4 R 8.4 R

U 0.82 U 0.82 U 1.6 J 0.82 U 0.82 U 2.3 R 0.82 U 0.82 U 0.82 R 1.9 J

U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U

U 0.55 R 0.55 R 0.55 R 0.55 R 0.55 R 0.5 U 0.55 U 0.55 U 0.55 U 0.55 U

U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.99 U 0.68 U 0.68 U 0.68 U 0.68 U

U 2.5 R 7.9 J 8.3 J 2.5 R 2.5 R 1400 D 2.5 U 2.5 U 2.5 U 6.3 J

U 1.9 R 1.9 R 1.9 R 1.9 R 1.9 R 1.3 R 1.9 R 1.9 R 1.9 R 1.9 R

U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.68 U 0.3 U 0.3 U 0.3 U 0.3 U

U 0.13 U 0.13 U 0.13 U 0.13 U 0.23 J 0.23 J 0.13 U 0.13 U 0.13 U 0.49 J

U 0.39 J 0.43 J 0.45 J 0.093 U 0.093 U 0.12 U 0.093 U 0.093 U 0.093 U 0.093 U

U 0.15 U 0.15 U 0.15 U 0.15 U 0.18 J 0.13 U 0.15 U 0.15 U 0.15 U 0.15 U

U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.06 U 0.19 U 0.19 U 0.19 U 0.19 U

U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.11 U 0.16 U 0.16 U 0.16 U 0.16 U

8.5 19 19 6.2 14 2.8 0.15 U 0.15 U 0.15 U 0.15 U

U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.1 U 0.21 U 0.21 U 0.21 U 0.21 U

U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.18 U 0.2 U 0.2 U 7.4 0.78 J

U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.22 U 0.29 U 0.29 U 0.29 U 0.29 U

U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.1 U 0.25 U 0.25 U 0.25 U 0.25 U

U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.25 U

U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.18 U 0.19 U 0.19 U 0.19 U 0.19 U

U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.13 U

U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.11 J 0.2 U 0.2 U 0.2 U 0.2 U

U 0.09 U 0.16 J 0.18 J 1.4 1.3 5.9 0.09 U 0.09 U 0.25 J 2

U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.13 U 0.14 U 0.14 U 0.19 J 0.14 U

U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.58 J 0.18 U 0.18 U 210 21

J 0.2 J 0.16 U 0.16 U 0.16 U 0.16 U 0.15 U 0.16 U 0.16 U 0.16 U 0.16 U

U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.14 U 0.13 U 0.13 U 0.91 J 0.13 U

U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.36 U 0.43 U 0.43 U 0.43 U 0.43 U



Attachment E-7. Sample Results for the Surrounding Industrial Properties Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:

Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Formaldehyde

Aluminum

Barium

Calcium

Iron

Magnesium

Manganese

Potassium

Sodium

Zinc

Bis(2-ethylhexyl)phthalate

1,1,1-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,4-Dioxane

2-Butanone

2-Chloroethyl vinyl ether

2-Hexanone

4-Methyl-2-pentanone

Acetone

Acrolein

Acrylonitrile

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

Chloromethane

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

NOTES: 
B - Reported value may be wholly

 or partially due to contamination in

  an associated blank sample.

D - Secondary dilution factor

J - Estimated

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Q - qualifier

R - Rejected

U - Not detected

HP01 HP02 HP03 HP04 HP04 HP04 HP04 HP05 HP11 HP14A HP15 RMW-04S-2 RMW-01D

GW-HP01-48_11182010 GW-HP02-36 GW-HP03-24 GW-HP04-28 GW-HP04-40 GW-HP04-58 GW-HP04-58 GW-HP05-42 GW-HP11-32 GW-HP14A-36 GW-HP15-20 GW-RMW-04S-60_05102011 RMW-01D-1

460-20142-1 460-20628-2 460-20598-3 460-20598-4 460-20598-5 460-20628-1 460-20628-1 460-20685-3 460-21317-3 460-21487-4 460-21487-3 460-26340-1 460-74190-7

11/18/2010 12/2/2010 11/30/2010 12/1/2010 12/1/2010 12/2/2010 12/2/2010 12/3/2010 12/16/2010 12/21/2010 12/21/2010 5/10/2011 4/8/2014

48-48 36-36 24-24 28-28 40-40 58-58 58-58 42-42 32-32 36-36 20-20 60-60 138-153

TAIE TAIE TAIE TAIE TAIE 0 TAIE TAIE TAIE TAIE TAIE TAIE TAIE

ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q

5 U 49.4 J 49.2 J 125 J 9.72 J 31.7 J 15.2 J 98.5 B 54.4 7.61 B 5 U

2.3 U

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.58 J 2.4

0.39 J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.56 J 0.1 U 0.1 U 0.1 U 0.31 J

0.56 J 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 1.2

8.4 R 8.4 R 0.88 R 0.88 R 0.88 R 8.4 R 8.4 R 8.4 R 0.88 R 0.88 R 0.88 R 8.4 R 2

5.5 J 2.6 L 16 0.82 U 6.4 J 0.82 R 0.82 R 0.82 R 1.2 J 0.82 R 0.82 R 0.82 R 2.3 U

20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 0.34 U

0.55 U 0.55 U 1.8 J 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.5 U

0.68 U 0.68 U 0.81 J 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.99 U

16 18 90 2.5 U 30 2.5 U 2.5 U 2.5 U 21 2.5 R 2.5 R 2.5 U 2.7 U

1.9 R 1.9 U 1.9 R 1.9 R 1.9 R 1.9 U 1.9 U 1.9 U 1.9 R 1.9 R 1.9 R 1.9 R 1.3 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.68 U

0.85 J 0.13 U 0.84 L 0.13 U 0.28 J 0.13 U 0.13 U 0.13 U 0.49 J 0.13 U 0.13 U 0.13 U 0.13 J

0.093 U 0.093 U 0.093 U 0.093 U 0.093 U 0.093 U 0.093 U 0.093 U 0.093 U 0.093 U 0.093 U 0.093 U 0.12 U

0.15 U 0.37 J 0.38 J 0.15 J 0.19 J 0.15 U 0.15 U 0.15 U 0.81 J 0.15 U 0.15 U 0.15 U 0.13 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.37 J 0.35 J 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.06 U

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.11 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.42 J

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.1 U

1.3 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 2.9 0.2 U 0.2 U 0.2 U 0.97 J

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.39 J

0.25 U 0.25 U 0.29 L 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.1 U

0.29 U 0.25 U

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.18 U

0.15 U 0.13 U

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.39 J

10 0.09 U 6.7 L 0.91 J 0.37 J 0.09 U 0.09 U 0.09 U 0.57 J 0.09 U 0.09 U 0.09 U 1.9

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.13 U

37 0.18 U 0.18 U 0.32 J 0.94 J 0.2 J 0.2 J 0.18 U 15 0.18 U 0.18 U 31 310

0.16 U 0.16 U 0.16 U 0.16 U 0.4 J 1.6 1.2 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.52 J

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.62 J 0.13 U 0.13 U 0.13 U 0.14 U

0.43 U 0.43 U 0.48 L 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.13 U



Attachment E-7. Sample Results for the Surrounding Industrial Properties Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:

Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Formaldehyde

Aluminum

Barium

Calcium

Iron

Magnesium

Manganese

Potassium

Sodium

Zinc

Bis(2-ethylhexyl)phthalate

1,1,1-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,4-Dioxane

2-Butanone

2-Chloroethyl vinyl ether

2-Hexanone

4-Methyl-2-pentanone

Acetone

Acrolein

Acrylonitrile

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

Chloromethane

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

NOTES: 
B - Reported value may be wholly

 or partially due to contamination in

  an associated blank sample.

D - Secondary dilution factor

J - Estimated

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Q - qualifier

R - Rejected

U - Not detected

RMW-01D RMW-01D RMW-01D RMW-01D RMW-01D RMW-01D RMW-01D RMW-01D RMW-01D RMW-01D

RMW-01D-1-052113 RMW-01D-1-09112013 RMW-01D-138-153 RMW-01D-2 RMW-01D-200-215 RMW-01D-2-052113 RMW-01D-2-09112013 RMW-01D-298-318 RMW-01D-3 RMW-01D-3-052113

460-56505-6 460-63058-5 460-54501-1 460-74190-8 460-54501-2 460-56505-7 460-63058-4 460-54501-3 460-74190-9 460-56505-8

5/21/2013 9/11/2013 4/18/2013 4/8/2014 4/18/2013 5/21/2013 9/11/2013 4/18/2013 4/8/2014 5/21/2013

138-153 138-153 138-153 200-215 200-215 200-215 200-215 298-318 298-318 298-318

TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE

ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q

5 U 5 U 5 U 5 U 5 U 5 U

73.6 U

0.74 J 0.8 J 0.095 J 0.16 J 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.31 J 0.3 J 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U

0.5 U 0.5 U

2.3 U 2.3 U 3.7 J 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U

20 U 0.34 U 20 U 0.34 U 20 U 20 U 0.34 U 20 U 0.34 U 20 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

2.7 U 13 12 D 2.7 U 2.7 R 2.7 U 2.7 U 2.7 R 2.7 U 2.7 U

1.3 U 1.3 U 1.3 R 1.3 U 1.3 R 1.3 U 1.3 U 1.3 R 1.3 U 1.3 U

0.68 U 0.68 U 0.68 R 0.68 U 0.68 R 0.68 U 0.68 U 0.68 R 0.68 U 0.68 U

0.08 U 0.16 J 0.95 J 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

1.5 2 0.73 J 0.08 U 0.08 U 0.08 U 0.08 U 0.26 J 0.11 J 0.19 B

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.31 J 0.29 J 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.22 U 0.62 J 0.52 J 0.42 J 0.34 J 0.62 J 0.49 J 2.3 2.6 0.22 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

0.18 U 0.43 J 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

20 17 19 0.15 U 1.1 0.38 B 0.22 J 0.69 J 0.15 U 0.32 B

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

99 100 13 13 11 12 11 2 1.9 2

0.79 L 0.96 J 0.84 J 0.75 J 0.61 J 0.15 U 0.87 J 4.2 4.6 4.6

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.13 U 0.13 U 0.36 U 0.13 U 0.36 U 0.13 U 0.13 U 0.36 U 0.13 U 0.13 U



Attachment E-7. Sample Results for the Surrounding Industrial Properties Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:

Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Formaldehyde

Aluminum

Barium

Calcium

Iron

Magnesium

Manganese

Potassium

Sodium

Zinc

Bis(2-ethylhexyl)phthalate

1,1,1-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,4-Dioxane

2-Butanone

2-Chloroethyl vinyl ether

2-Hexanone

4-Methyl-2-pentanone

Acetone

Acrolein

Acrylonitrile

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

Chloromethane

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

NOTES: 
B - Reported value may be wholly

 or partially due to contamination in

  an associated blank sample.

D - Secondary dilution factor

J - Estimated

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Q - qualifier

R - Rejected

U - Not detected

RMW-01D RMW-01S-1 RMW-01S-1 RMW-01S-1 RMW-01S-2 RMW-01S-2 RMW-01S-2 RMW-02D RMW-02D RMW-02D RMW-02S-1

RMW-01D-3-09112013 RMW-01S-1 RMW-01S-1-052113-42 RMW-01S-1-09112013-42 RMW-01S-2 RMW-01S-2-052113-110 RMW-01S-2-09112013-110 RMW-02D RMW-02D-051413-173 RMW-02D-091913-173 RMW-02S-1

460-63058-6 460-74190-6 460-56505-4 460-63058-7 460-74197-5 460-56505-5 460-63058-9 460-74286-5 460-56074-16 460-63420-17 460-35111-1

9/11/2013 4/8/2014 5/21/2013 9/11/2013 4/9/2014 5/21/2013 9/11/2013 4/10/2014 5/14/2013 9/19/2013 12/21/2011

298-318 42-42 42-42 42-42 110-110 110-110 110-110 173-173 173-173 173-173 45.5-45.5

TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE

ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q

5 U 5 U 5 U 5 U

179 J

29.7 J

10800

15400 L 2940 L 73.6 U 281

2540 J

15.3

823 J

6250

53.4

2 U

0.06 U 21 13 21 0.06 U 1.8 2.4 0.06 U 0.06 U 0.06 U 1

0.13 U 36 33 41 0.13 U 0.91 J 0.84 J 0.13 U 0.13 U 0.13 U 0.1 U

0.09 U 4.6 2.5 4 0.54 J 0.09 U 0.17 J 0.09 U 0.09 U 0.09 U 0.14 U

0.5 70 74 1.8 3.3 L 3.1 0.5 U 0.31 U 0.31 U 0.89 R

2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 0.82 R

0.34 U 0.34 U 2.3 J 0.34 U 0.34 U 20 U 0.34 U 0.34 U 20 U 0.34 U 20 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.55 U

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.68 U

9.6 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 R 2.7 U 2.5 U

1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 R 1.3 U 1.9 U

0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.3 U

0.08 U 0.08 U 0.08 U 0.12 J 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.12 J 0.13 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.093 U

0.13 U 0.13 U 0.18 J 0.13 U 0.13 U 0.4 J 0.13 U 0.13 U 0.13 U 0.13 U 0.15 U

0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.34 J 0.31 J 0.27 J 0.19 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.16 U

0.14 J 0.08 U 0.08 U 0.08 U 0.19 J 0.79 B 0.7 J 0.08 U 0.08 U 0.08 U 0.15 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.21 U

0.18 U 0.18 U 0.18 U 0.18 U 0.45 J 0.95 J 0.7 J 0.18 U 0.18 U 0.18 U 0.2 U

3.3 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 2.8 0.22 U 0.46 J 0.29 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.14 J 0.25 U

0.25 U 0.25 U 0.25 U 0.45 J 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 1 J 0.29 U

0.18 U 0.18 U 0.18 U 0.24 J 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.19 U

0.13 U 0.13 U 0.13 U 0.2 J 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.58 J 0.15 U

0.1 U 0.1 U 0.1 U 0.1 U 0.13 J 0.1 U 0.24 J 0.1 U 0.1 U 0.1 U 0.2 U

1.5 0.15 U 1.1 B 0.46 J 0.17 J 2.3 B 0.15 U 0.25 J 1.4 0.52 J 0.09 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.14 U

1 0.29 J 0.09 U 0.09 U 110 58 110 7.7 8.4 6.7 39

5.8 J 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.87 J 0.76 J 0.99 J 0.16 U

0.14 U 3.8 0.14 U 4.2 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.13 U

0.13 U 0.13 U 0.13 U 0.65 J 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 1.6 J 0.43 U



Attachment E-7. Sample Results for the Surrounding Industrial Properties Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:

Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Formaldehyde

Aluminum

Barium

Calcium

Iron

Magnesium

Manganese

Potassium

Sodium

Zinc

Bis(2-ethylhexyl)phthalate

1,1,1-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,4-Dioxane

2-Butanone

2-Chloroethyl vinyl ether

2-Hexanone

4-Methyl-2-pentanone

Acetone

Acrolein

Acrylonitrile

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

Chloromethane

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

NOTES: 
B - Reported value may be wholly

 or partially due to contamination in

  an associated blank sample.

D - Secondary dilution factor

J - Estimated

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Q - qualifier

R - Rejected

U - Not detected

RMW-02S-1 RMW-02S-1 RMW-02S-1 RMW-02S-1 RMW-02S-2 RMW-02S-2 RMW-02S-2 RMW-02S-2 RMW-02S-2 RMW-03D

RMW-02S-1 RMW-02S-1 RMW-02S-1-051313-45.5 RMW-02S-1-091913-45.5 RMW-02S-2 RMW-02S-2 RMW-02S-2 RMW-02S-2-051313-65 RMW-02S-2-091913-65 RMW-03D-052113-206

460-39047-8 460-74286-6 460-56003-4 460-63420-11 460-35111-2 460-39047-9 460-74286-7 460-56003-5 460-63420-15 460-56505-10

4/12/2012 4/10/2014 5/13/2013 9/19/2013 12/21/2011 4/12/2012 4/10/2014 5/13/2013 9/19/2013 5/21/2013

44-46 45.5-45.5 45.5-45.5 45.5-45.5 65-65 63-65 65-65 65-65 65-65 206-206

TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE

ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q

5 U 5 U 5 U 5 U

569

29.6 J

8600

209 L 1110 923 L

2210 J

298

1130 J

7620

8.9 J

2 U

1 0.06 U 0.06 U 0.06 U 1.6 1.6 2 1.1 1.5 0.06 U

1.5 0.13 U 0.35 J 0.73 J 0.1 U 0.29 J 0.13 U 0.2 J 0.25 J 0.13 U

0.85 J 0.09 U 0.16 J 0.4 J 0.45 J 0.54 J 0.81 J 0.42 J 0.56 J 0.09 U

3.4 2.5 5.2 3.6 J 2.3 1.8 J 1.9 J 0.31 U

2.3 R 2.3 U 2.3 U 2.3 U 0.82 R 2.3 R 2.3 U 2.3 U 2.3 U 2.3 U

20 U 0.34 U 20 U 0.34 U 20 U 20 U 0.34 U 20 U 0.34 U 20 U

0.5 U 0.5 U 0.5 U 0.5 U 0.55 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.99 U 0.99 U 0.99 U 0.99 U 0.68 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

2.7 U 2.7 U 2.7 U 2.7 U 2.5 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U

1.3 U 1.3 U 1.3 U 1.3 U 1.9 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

0.68 U 0.68 U 0.68 U 0.68 U 0.3 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U

0.08 U 0.08 U 0.08 U 0.14 J 0.13 U 0.08 U 0.08 U 0.08 U 0.12 J 0.08 U

0.12 U 0.12 U 0.12 U 0.12 U 0.093 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.13 U 0.13 U 0.13 U 0.13 U 0.15 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.06 U 0.06 U 0.06 U 0.06 U 0.19 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

0.11 U 0.11 U 0.11 U 0.11 U 0.16 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.08 U 0.08 U 0.13 J 0.08 U 0.15 U 0.16 J 0.08 U 0.08 U 0.08 U 0.08 U

0.1 U 0.1 U 0.1 U 0.1 U 0.21 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.78 J 0.61 J 0.4 J 0.81 J 0.2 U 0.18 U 0.18 U 0.23 J 0.27 J 0.18 U

0.22 U 0.22 U 0.22 U 0.22 U 0.29 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.1 U 0.1 U 0.1 U 0.13 J 0.25 U 0.1 U 0.1 U 0.1 U 0.18 J 0.1 U

0.25 U 0.25 U 0.25 U 0.72 J 0.29 U 0.25 U 0.25 U 0.25 U 0.74 J 0.25 U

0.18 U 0.18 U 0.18 U 0.18 U 0.19 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.13 U 0.13 U 0.13 U 0.39 J 0.15 U 0.13 U 0.13 U 0.13 U 0.42 J 0.13 U

0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.21 J 0.1 U 0.22 J 0.22 J 0.1 U

0.15 U 0.15 U 0.24 J 0.63 J 0.09 U 0.15 U 0.15 U 0.77 J 0.56 J 2.7 B

0.13 U 0.13 U 0.13 U 0.13 U 0.14 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

32 16 11 17 100 83 130 70 94 0.09 U

0.15 U 0.15 U 0.15 U 0.15 U 0.16 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.14 U 0.14 U 0.14 U 0.29 J 0.13 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.36 U 0.13 U 0.13 U 1.1 J 0.43 U 0.36 U 0.13 U 0.13 U 1.2 J 0.13 U



Attachment E-7. Sample Results for the Surrounding Industrial Properties Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:

Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Formaldehyde

Aluminum

Barium

Calcium

Iron

Magnesium

Manganese

Potassium

Sodium

Zinc

Bis(2-ethylhexyl)phthalate

1,1,1-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,4-Dioxane

2-Butanone

2-Chloroethyl vinyl ether

2-Hexanone

4-Methyl-2-pentanone

Acetone

Acrolein

Acrylonitrile

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

Chloromethane

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

NOTES: 
B - Reported value may be wholly

 or partially due to contamination in

  an associated blank sample.

D - Secondary dilution factor

J - Estimated

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Q - qualifier

R - Rejected

U - Not detected

RMW-03D RMW-03S RMW-03S RMW-04S-1 RMW-04S-1 RMW-04S-1 RMW-04S-1 RMW-04S-1 RMW-04S-2 RMW-04S-2

RMW-03D-09112013-206.5 RMW-03S-052113-92.6 RMW-03S-09112013-92.5 RMW-04S-1 RMW-04S-1 RMW-04S-1 RMW-04S-1-051013-40 RMW-04S-1-091913-40 RMW-04S-2 RMW-04S-2

460-63058-13 460-56505-9 460-63058-8 460-35111-3 460-39047-6 460-74186-14 460-55866-9 460-63420-16 460-35111-4 460-39047-7

9/11/2013 5/21/2013 9/11/2013 12/21/2011 4/11/2012 4/7/2014 5/10/2013 9/19/2013 12/21/2011 4/11/2012

206.5-206.5 92.6-92.6 92.5-92.5 40-40 38-40 40-40 40-40 40-40 65-65 64-66

TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE

ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q

7.65 B 5 U 5 U 5 U

345 521

33.4 J 62 J

12300 15900

551 200 L 866

3060 J 4770 J

29.4 7820

876 J 1490 J

7220 102000

5.9 J 6.6 J

2.1 U 6.2 J

0.06 U 0.06 U 0.06 U 0.39 J 0.68 J 0.5 J 0.06 U 0.06 U 3.6 0.06 U

0.13 U 0.13 U 0.13 U 0.1 U 0.13 U 0.15 J 0.13 U 0.13 U 2 0.13 U

0.09 U 0.09 U 0.09 U 0.14 U 0.09 U 0.09 U 0.09 U 0.09 U 1.2 0.09 U

0.31 U 3.1 22 J 1.6 0.31 U 23 J

2.3 J 2.3 U 2.3 U 0.82 R 2.3 R 2.3 U 2.3 U 2.3 U 0.82 R 2.3 R

0.34 U 20 U 0.34 U 20 U 20 U 0.34 U 20 U 0.34 U 20 U 20 U

0.5 U 0.5 U 0.5 U 0.55 U 0.5 U 0.5 U 0.5 U 0.5 U 0.55 U 0.5 U

0.99 U 0.99 U 0.99 U 0.68 U 0.99 U 0.99 U 0.99 U 0.99 U 0.68 U 0.99 U

23 6.1 2.7 U 2.5 U 2.7 U 2.7 U 2.7 U 2.7 U 2.5 U 2.7 U

1.3 U 1.3 U 1.3 U 1.9 U 1.3 U 1.3 U 1.3 U 1.3 U 1.9 U 1.3 U

0.68 U 0.68 U 0.68 U 0.3 U 0.68 U 0.68 U 0.68 U 0.68 U 0.3 U 0.68 U

0.08 U 0.08 U 0.092 J 0.13 U 0.08 U 0.08 U 0.08 U 0.08 U 0.13 U 0.08 U

0.12 U 0.12 U 0.12 U 0.093 U 0.12 U 0.12 U 0.12 U 0.12 U 0.093 U 0.12 U

0.13 U 0.24 J 0.13 U 0.15 U 0.13 U 0.13 U 0.13 U 0.13 U 0.15 U 0.13 U

0.06 U 0.06 U 0.06 U 0.19 U 0.06 U 0.06 U 0.06 U 0.06 U 0.19 U 0.06 U

0.11 U 0.11 U 0.11 U 0.16 U 0.11 U 0.11 U 0.11 U 0.11 U 0.16 U 0.11 U

0.08 U 1 B 0.26 J 0.15 U 0.08 U 0.08 U 0.08 U 0.08 U 0.15 U 0.08 U

0.1 U 0.1 U 0.1 U 0.21 U 0.1 U 0.1 U 0.1 U 0.1 U 0.21 U 0.1 U

0.18 U 0.18 U 0.18 U 0.2 U 0.18 U 0.19 J 0.18 U 0.18 U 0.52 J 0.18 U

0.22 U 0.22 U 0.22 U 0.29 U 0.22 U 0.22 U 0.22 U 0.22 U 0.29 U 0.22 U

0.1 U 0.1 U 0.1 U 0.25 U 0.1 U 0.1 U 0.1 U 0.1 U 0.25 U 0.1 U

0.25 U 0.25 U 0.25 U 0.29 U 0.25 U 0.25 U 0.25 U 0.25 U 0.29 U 0.25 U

0.18 U 0.18 U 0.18 U 0.19 U 0.18 U 0.18 U 0.18 U 0.18 U 0.19 U 0.18 U

0.13 U 0.13 U 0.13 U 0.15 U 0.13 U 0.13 U 0.13 U 0.14 J 0.15 U 0.13 U

0.1 U 0.1 U 0.1 U 0.2 U 0.1 U 0.14 J 0.1 U 0.1 U 0.2 U 0.1 U

0.15 U 1.4 B 0.16 J 0.09 U 0.15 U 0.15 U 0.29 J 0.19 J 0.09 U 0.15 U

0.13 U 0.13 U 0.13 U 0.14 U 0.13 U 0.13 U 0.13 U 0.13 U 0.14 U 0.13 U

0.09 U 0.09 U 0.09 U 27 31 30 28 29 58 21

0.15 U 0.15 U 0.15 U 0.16 U 0.15 U 0.15 U 0.15 U 0.15 U 0.16 U 0.15 U

0.14 U 0.14 U 0.14 U 0.13 U 0.14 U 0.14 U 0.14 U 0.14 U 0.13 U 0.14 U

0.13 U 0.13 U 0.13 U 0.43 U 0.36 U 0.13 U 0.13 U 0.14 J 0.43 U 0.36 U



Attachment E-7. Sample Results for the Surrounding Industrial Properties Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:

Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Formaldehyde

Aluminum

Barium

Calcium

Iron

Magnesium

Manganese

Potassium

Sodium

Zinc

Bis(2-ethylhexyl)phthalate

1,1,1-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,4-Dioxane

2-Butanone

2-Chloroethyl vinyl ether

2-Hexanone

4-Methyl-2-pentanone

Acetone

Acrolein

Acrylonitrile

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

Chloromethane

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

NOTES: 
B - Reported value may be wholly

 or partially due to contamination in

  an associated blank sample.

D - Secondary dilution factor

J - Estimated

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Q - qualifier

R - Rejected

U - Not detected

RMW-04S-2 RMW-04S-2 RMW-04S-2 RMW-04S-3 RMW-04S-3 RMW-04S-3 RMW-04S-3 RMW-05S RMW-05S RMW-05S

RMW-04S-2 RMW-04S-2-051013-65 RMW-04S-2-091913-65 RMW-04S-3 RMW-04S-3-050913-130 RMW-04S-3-050913-130 RMW-04S-3-091913-130 RMW-05S RMW-05S-051013-119 RMW-05S-091313-114

460-74186-15 460-55866-10 460-63420-10 460-74186-16 460-55767-1 460-55767-1 460-63420-5 460-39047-2 460-55866-7 460-63068-9

4/7/2014 5/10/2013 9/19/2013 4/7/2014 5/9/2013 5/9/2013 9/19/2013 4/11/2012 5/10/2013 9/13/2013

65-65 65-65 65-65 130-130 130-130 130-130 130-130 115-117 119-119 114-114

TAIE TAIE TAIE TAIE 0 TAIE TAIE TAIE TAIE TAIE

ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q

5 U 5 U 5 U 5 U

1530 L 163 L 200 L

0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U

0.52 J 0.31 U 0.5 U 0.31 U 0.31 U 0.31 U

2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 R 2.3 U 2.3 U

0.34 U 20 U 0.34 U 0.34 U 20 U 20 U 0.34 U 0.34 U 20 U 0.34 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U

1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U

0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.16 J 0.08 U 0.08 U 0.08 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.13 U 0.13 U 0.13 U 0.13 U 0.15 J 0.21 J 0.88 J 0.13 U 0.13 U 0.13 U

0.06 U 0.06 U 0.06 U 0.66 J 0.67 J 0.53 J 0.21 J 0.06 U 0.06 U 0.06 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.08 U 0.08 U 0.08 U 0.19 B 1.4 2.2 2 0.25 J 0.08 U 0.08 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.22 U 0.22 U 0.22 U 0.66 J 0.74 J 0.62 J 0.56 J 0.22 U 1.6 1.1

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.27 J 0.12 J 0.1 U 0.31 J

0.25 U 0.25 U 0.46 J 0.25 U 0.25 U 0.25 U 1.1 J 0.36 J 0.25 U 1 J

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.13 U 0.13 U 0.24 J 0.13 U 0.13 U 0.13 U 0.7 J 0.13 J 0.13 U 0.66 J

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.15 U 0.46 J 0.32 J 0.21 J 0.87 J 0.84 J 0.87 J 0.42 J 1.5 0.86 J

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

14 13 12 5.4 5.8 4.1 2.7 0.18 J 0.38 J 0.28 J

0.15 U 0.15 U 0.15 U 2.1 2.1 1.7 1.7 0.15 U 1.8 2

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.13 U 0.13 U 0.13 J 0.13 U 0.13 U 0.13 U 1.8 J 0.5 J 0.13 U 1.7 J



Attachment E-7. Sample Results for the Surrounding Industrial Properties Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:

Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Formaldehyde

Aluminum

Barium

Calcium

Iron

Magnesium

Manganese

Potassium

Sodium

Zinc

Bis(2-ethylhexyl)phthalate

1,1,1-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,4-Dioxane

2-Butanone

2-Chloroethyl vinyl ether

2-Hexanone

4-Methyl-2-pentanone

Acetone

Acrolein

Acrylonitrile

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

Chloromethane

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

NOTES: 
B - Reported value may be wholly

 or partially due to contamination in

  an associated blank sample.

D - Secondary dilution factor

J - Estimated

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Q - qualifier

R - Rejected

U - Not detected

RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D

RMW-06D-1 RMW-06D-1 RMW-06D-1 RMW-06D-1-051513 RMW-06D-1-091913 RMW-06D-2 RMW-06D-2 RMW-06D-2 RMW-06D-2-051513 RMW-06D-2-091913 RMW-06D-3 RMW-06D-3

460-48795-1 460-50120-1 460-74186-6 460-56233-4 460-63420-6 460-48795-2 460-50120-2 460-74186-7 460-56233-5 460-63420-7 460-48795-3 460-50120-3

12/20/2012 1/30/2013 4/7/2014 5/15/2013 9/19/2013 12/20/2012 1/30/2013 4/7/2014 5/15/2013 9/19/2013 12/20/2012 1/30/2013

155-165 155-165 155-165 155-165 155-165 177-187 177-187 177-187 177-187 177-187 190-200 190-200

TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE

ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q

5 U 5 U 5 U 5 U 5 U 5 U 9.02 J 5 U

0.06 U 0.39 J 0.27 J 0.41 J 0.06 U 0.06 U 0.25 J 0.17 J 0.19 J 0.06 U 0.06 U 0.8 J

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.09 U 0.09 U 0.09 U 0.2 J 0.15 J 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.62 J

0.5 U 0.5 U

2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U

20 U 20 U 0.34 U 20 U 0.34 U 20 U 20 U 0.34 U 20 U 0.34 U 20 U 20 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

38 2.7 U 2.7 U 11 L 2.7 U 34 2.7 U 2.7 U 2.7 R 2.7 U 62 2.7 U

1.3 R 1.3 R 1.3 U 1.3 R 1.3 U 1.3 R 1.3 R 1.3 U 1.3 R 1.3 U 1.3 R 1.3 R

0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U

0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.35 J

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.11 J 0.1 U 0.1 U 0.26 J

0.5 J 0.45 J 0.15 U 0.23 J 0.15 U 1.1 0.15 J 0.15 U 0.15 U 0.15 U 0.89 J 0.31 J

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

8.2 60 33 57 54 5.6 35 21 26 21 5.3 150

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.36 U 0.36 U 0.13 U 0.13 U 0.13 U 0.36 U 0.36 U 0.13 U 0.13 U 0.13 U 0.36 U 0.36 U



Attachment E-7. Sample Results for the Surrounding Industrial Properties Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:

Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Formaldehyde

Aluminum

Barium

Calcium

Iron

Magnesium

Manganese

Potassium

Sodium

Zinc

Bis(2-ethylhexyl)phthalate

1,1,1-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,4-Dioxane

2-Butanone

2-Chloroethyl vinyl ether

2-Hexanone

4-Methyl-2-pentanone

Acetone

Acrolein

Acrylonitrile

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

Chloromethane

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

NOTES: 
B - Reported value may be wholly

 or partially due to contamination in

  an associated blank sample.

D - Secondary dilution factor

J - Estimated

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Q - qualifier

R - Rejected

U - Not detected

RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D

RMW-06D-3 RMW-06D-3 RMW-06D-3-051613 RMW-06D-3-091913 RMW-06D-3-091913 RMW-06D-4 RMW-06D-4 RMW-06D-4 RMW-06D-4-051513 RMW-06D-4-091913 RMW-06D-5

460-74186-8 460-74186-8 460-56273-5 460-63420-8 460-63420-8 460-48795-4 460-50120-4 460-74186-9 460-56233-18 460-63420-9 460-48795-5

4/7/2014 4/7/2014 5/16/2013 9/19/2013 9/19/2013 12/20/2012 1/30/2013 4/7/2014 5/15/2013 9/19/2013 12/20/2012

190-200 190-200 190-200 190-200 190-200 242-252 242-252 242-252 242-252 242-252 259-269

0 TAIE TAIE 0 TAIE TAIE TAIE TAIE TAIE TAIE TAIE

ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q

5 U 11.3 J 5 U 5.2 B 5 U

92.1 J

0.4 J 0.41 J 0.95 J 0.06 U 0.06 U 0.06 U 0.51 J 0.47 J 0.34 J 0.06 U 0.06 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.09 U 0.25 J 0.18 J 0.38 J 0.41 J 0.09 U 0.09 U 0.28 J 0.12 J 0.16 J 0.09 U

0.5 U 0.5 U 0.55 J

2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U

0.34 U 0.34 U 20 U 0.34 U 0.34 U 20 U 20 U 0.34 U 20 U 0.34 U 20 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 62 2.7 U 2.7 U 380 L 2.7 U 46

1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 R 1.3 R 1.3 U 1.3 R 1.3 U 1.3 R

0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U

0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.12 J 0.08 U 0.08 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.67 J 0.7 J 0.39 J 0.57 J 0.06 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.3 J 0.21 B 0.28 J 0.29 J 0.08 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.18 U 0.18 U 0.34 J 0.33 J 0.29 J 0.18 U 0.32 J 0.36 J 0.3 J 0.3 J 0.18 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 1.2 0.22 U 1.1 0.22 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.1 U 0.18 J 0.21 J 0.18 J 0.27 J 0.1 U 0.17 J 0.22 J 0.11 J 0.1 U 0.1 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 2.8 0.36 J 0.15 U 2.6 0.17 J 2.9

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

64 63 140 130 130 13 95 85 62 86 5.6

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 7.8 J 5.4 3.4 5.9 0.24 J

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.36 U 0.36 U 0.13 U 0.13 U 0.13 U 0.36 U



Attachment E-7. Sample Results for the Surrounding Industrial Properties Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:

Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Formaldehyde

Aluminum

Barium

Calcium

Iron

Magnesium

Manganese

Potassium

Sodium

Zinc

Bis(2-ethylhexyl)phthalate

1,1,1-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,4-Dioxane

2-Butanone

2-Chloroethyl vinyl ether

2-Hexanone

4-Methyl-2-pentanone

Acetone

Acrolein

Acrylonitrile

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

Chloromethane

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

NOTES: 
B - Reported value may be wholly

 or partially due to contamination in

  an associated blank sample.

D - Secondary dilution factor

J - Estimated

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Q - qualifier

R - Rejected

U - Not detected

RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D

RMW-06D-5 RMW-06D-5 RMW-06D-5 RMW-06D-5-051613 RMW-06D-5-091913 RMW-06D-6 RMW-06D-6 RMW-06D-6 RMW-06D-6-051613 RMW-06D-6-051613 RMW-06D-6-091913 RMW-06D-7

460-50120-5 460-50120-5 460-74186-10 460-56273-15 460-63420-12 460-48795-6 460-50120-6 460-74186-11 460-56273-16 460-56273-16 460-63420-13 460-48795-7

1/30/2013 1/30/2013 4/7/2014 5/16/2013 9/19/2013 12/20/2012 1/30/2013 4/7/2014 5/16/2013 5/16/2013 9/19/2013 12/20/2012

259-269 259-269 259-269 259-269 259-269 275-285 275-285 275-285 275-285 275-285 275-285 309-319

0 TAIE TAIE TAIE TAIE TAIE TAIE TAIE 0 TAIE TAIE 0

ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

0.28 J 0.06 U 0.46 J 0.65 J 0.4 J 0.06 U 0.42 J 0.52 J 0.54 J 0.52 J 0.06 U 0.06 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.09 U 0.09 U 0.31 J 0.33 J 0.2 J 0.09 U 0.09 U 0.29 J 0.27 J 0.25 J 0.16 J 0.09 U

0.52 J 0.5 U

2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U

20 U 20 U 0.34 U 20 U 0.34 U 20 U 20 U 0.34 U 20 U 20 U 0.34 U 20 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

28 290 2.7 U 2.7 U 2.7 U 57 14 2.7 U 2.7 U 2.7 U 2.7 U 20

1.3 R 1.3 R 1.3 U 1.3 U 1.3 U 1.3 R 1.3 R 1.3 U 1.3 U 1.3 U 1.3 U 1.3 R

0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U

0.08 U 0.35 J 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.34 J

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.3 J 0.26 J 0.75 J 1 0.68 J 0.06 U 0.73 J 0.98 J 1 1 0.82 J 0.06 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.22 J 0.26 J 0.19 B 0.28 J 0.08 U 0.08 U 0.25 J 0.18 B 0.2 J 0.21 J 0.08 U 0.45 J

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.28 J 0.22 J 0.39 J 0.44 J 0.33 J 0.18 U 0.33 J 0.42 J 0.41 J 0.43 J 0.26 J 0.18 U

0.22 U 0.22 U 1.1 0.22 U 1.2 0.22 U 0.22 U 1.4 0.22 U 0.22 U 1.4 0.22 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.37 J

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.3 J 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 1.1 J

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.52 J

0.11 J 0.1 U 0.1 U 0.14 J 0.21 J 0.1 U 0.17 J 0.29 J 0.21 J 0.17 J 0.17 J 0.1 U

1.1 5.4 0.26 J 0.36 J 0.15 J 12 2.4 0.15 U 0.41 J 0.28 J 0.2 J 63

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

66 51 90 110 87 20 96 110 99 100 71 21

2.1 1.7 J 5.5 7.6 J 7 0.15 U 8.2 J 5.9 6.7 J 6.6 J 7.1 1.6

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.36 U 0.36 U 0.13 U 0.13 U 0.13 U 0.36 U 0.36 U 0.13 U 0.13 U 0.13 U 0.13 U 1.6 J



Attachment E-7. Sample Results for the Surrounding Industrial Properties Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:

Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Formaldehyde

Aluminum

Barium

Calcium

Iron

Magnesium

Manganese

Potassium

Sodium

Zinc

Bis(2-ethylhexyl)phthalate

1,1,1-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,4-Dioxane

2-Butanone

2-Chloroethyl vinyl ether

2-Hexanone

4-Methyl-2-pentanone

Acetone

Acrolein

Acrylonitrile

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

Chloromethane

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

NOTES: 
B - Reported value may be wholly

 or partially due to contamination in

  an associated blank sample.

D - Secondary dilution factor

J - Estimated

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Q - qualifier

R - Rejected

U - Not detected

RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D RMW-06D RMW-06S RMW-06S RMW-06S RMW-06S RMW-07D

RMW-06D-7 RMW-06D-7 RMW-06D-7 RMW-06D-7-051613 RMW-06D-7-091913 RMW-06D-TAG RMW-06S RMW-06S RMW-06S-051313-120 RMW-06S-091913-115 RMW-07D-050613-156

460-48795-7 460-50120-7 460-74186-12 460-56273-17 460-63420-14 460-74286-13 460-39047-4 460-74190-13 460-56003-6 460-63420-19 460-55539-3

12/20/2012 1/30/2013 4/7/2014 5/16/2013 9/19/2013 4/10/2014 4/11/2012 4/8/2014 5/13/2013 9/19/2013 5/6/2013

309-319 309-319 309-319 309-319 309-319 0-0 115-116 115-115 120-120 115-115 156-156

TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE TAIE 0

ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q

5 U 5 U 5 U 5 U 5 U

21400 L

0.06 U 0.2 J 0.32 J 0.45 J 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.09 U 0.09 U 0.09 U 0.14 J 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U

0.5 U 5.4 0.5 U 0.31 U 0.31 U 0.31 U

2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 R 2.3 U 2.3 U 2.3 U 2.3 U

20 U 20 U 0.34 U 20 U 0.34 U 0.34 U 20 U 0.34 U 20 U 0.34 U 20 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

25 36 2.7 U 2.7 U 2.7 U 50 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U

1.3 R 1.3 R 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.68 U

0.38 J 0.08 U 0.08 U 0.08 U 0.08 U 0.46 J 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 4.5 B 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.06 U 0.16 J 0.75 J 0.72 J 0.47 J 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.23 J 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.3 J 0.51 J 0.3 B 0.79 J 0.69 J 0.23 J 0.08 U 0.08 U 0.08 U 0.08 U 0.28 J

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.18 U 0.18 U 0.27 J 0.33 J 0.24 J 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.22 U 0.22 U 1.4 0.22 U 1 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 1.1

0.38 J 0.1 U 0.1 U 0.1 U 0.1 U 0.19 J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

1.1 J 0.25 U 0.25 U 0.25 U 0.25 U 0.46 J 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.78 J 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.4 J 0.13 U 0.13 U 0.13 U 0.13 U 0.22 J 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.1 U 0.1 U 0.17 J 0.12 J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

56 1.4 0.47 J 1.4 0.66 J 98 0.25 J 0.31 J 0.82 J 0.15 U 2.4

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

21 36 58 82 65 0.17 J 0.09 U 0.09 U 0.26 J 0.09 U 0.82 J

1.6 1.2 J 8 5.2 J 5.4 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 2.3

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

1.5 J 0.36 U 0.13 U 0.13 U 0.13 U 0.67 J 0.36 U 0.13 U 0.13 U 0.13 U 0.13 U



Attachment E-7. Sample Results for the Surrounding Industrial Properties Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:

Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Formaldehyde

Aluminum

Barium

Calcium

Iron

Magnesium

Manganese

Potassium

Sodium

Zinc

Bis(2-ethylhexyl)phthalate

1,1,1-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,4-Dioxane

2-Butanone

2-Chloroethyl vinyl ether

2-Hexanone

4-Methyl-2-pentanone

Acetone

Acrolein

Acrylonitrile

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

Chloromethane

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

NOTES: 
B - Reported value may be wholly

 or partially due to contamination in

  an associated blank sample.

D - Secondary dilution factor

J - Estimated

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Q - qualifier

R - Rejected

U - Not detected

RMW-07D RMW-07D RMW-07S RMW-07S RMW-07S

RMW-07D-050613-156 RMW-07D-09122013-148.5 RMW-07S RMW-07S-050613-45 RMW-07S-09122013-45

460-55539-3 460-63058-25 460-38988-9 460-55539-6 460-63058-20

5/6/2013 9/12/2013 4/10/2012 5/6/2013 9/12/2013

156-156 148.5-148.5 43-45 45-45 45-45

TAIE TAIE TAIE TAIE TAIE

ug/l Q ug/l Q ug/l Q ug/l Q ug/l Q

5 U 5 U

0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.09 U 0.09 U 0.09 U 0.09 U 0.09 U

0.31 U 0.31 U

2.3 U 2.3 U 2.3 U 2.3 U 2.3 U

20 U 0.34 U 20 U 20 U 0.34 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

2.7 U 2.7 U 2.7 U 2.7 U 2.7 U

1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

0.68 U 0.68 U 0.68 U 0.68 U 0.68 U

0.08 U 0.65 J 0.08 U 0.08 U 0.08 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.27 J 0.29 J 0.45 J 0.32 J 0.37 J

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

1.2 0.64 J 0.22 U 0.22 U 0.22 U

0.1 U 0.29 J 0.1 U 0.1 U 0.1 U

0.25 U 1.4 J 0.25 U 0.25 U 0.31 J

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.13 U 0.75 J 0.13 U 0.13 U 0.13 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

1.9 2.3 0.15 U 0.59 J 0.29 J

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.79 J 0.29 J 0.31 J 0.33 J 0.24 J

2.4 1 0.34 J 0.18 J 0.26 J

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.13 U 2.1 J 0.36 U 0.13 U 0.31 J



Attachment E-8. Sample Results for the Affected Area Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location: FWEC-6S FWEC-6M FWEC-6M FWEC-6R FWEC-6R FWEC-6S

Sample Name: FWEC-06S-050713-40.9 FWEC-6M-051013-75.3 FWEC-6M-091313-75.3 FWEC-6R-051013-170 FWEC-6R-091213-165 FWEC-6S-091213-40.9

Laboratory I.D.: 460-55697-2 460-55866-5 460-63068-4 460-55866-4 460-63058-27 460-63058-26

Sample Date: 5/7/2013 5/10/2013 9/13/2013 5/10/2013 9/12/2013 9/12/2013

Sample Depth (feet): 40.9-40.9 75.3-75.3 75.3-75.3 170-170 165-165 40.9-40.9

Source: TAIE TAIE TAIE TAIE TAIE TAIE

Analytes: ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual.

Iron

Diethyl phthalate

1,1,1-Trichloroethane 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

1,1-Dichloroethene 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U

1,2-Dichlorobenzene 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

1,4-Dichlorobenzene 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

1,4-Dioxane 0.31 U 0.31 U 0.31 U

2-Butanone 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U

4-Methyl-2-pentanone 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

Acetone 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U

Acrolein 1.3 R 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

Benzene 0.08 U 0.08 U 0.11 J 0.08 U 0.18 J 0.08 U

Bromodichloromethane 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

Carbon disulfide 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

Carbon tetrachloride 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

Chlorobenzene 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

Chloroform 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U

cis-1,2-Dichloroethene 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

Dichlorodifluoromethane 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

Ethylbenzene 0.1 U 0.1 U 0.17 J 0.1 U 0.18 J 0.1 U

m/p-Xylene 0.25 U 0.25 U 0.51 J 0.25 U 0.92 J 0.25 U

Methylene chloride 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

o-Xylene 0.13 U 0.13 U 0.33 J 0.13 U 0.42 J 0.13 U

p-Isopropyltoluene 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

Tetrachloroethene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

Toluene 0.43 J 1 0.15 U 1.1 0.95 J 0.32 J

Trichloroethene 0.09 U 0.09 U 0.09 U 0.56 J 0.49 J 0.09 U

Trichlorofluoromethane 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

Vinyl chloride 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

Xylenes, Total 0.36 U 0.13 U 0.84 J 0.13 U 1.3 J 0.13 U

NOTES: 
B - Reported value may be wholly or partially due to contamination in an associated blank sample

J - Estimated

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Qual - qualifier

R - Rejected

U - Not detected

* The sample results for RMW-09S-1 samples on 4/9/2014 for all analytes were excluded from the BHHRA. See text for discussion.

The following chemical compounds were analyzed for but were not detected in any sample: 1,1,2,2-tetrachloroethane, 1,1,2-trichloroethane, 1,1-dichloroethene, 1,2,4-trichlorobenzene, 1,2-

dichloroethane, 1,2-dichloropropane, 1,3-dichlorobenzene, 2,4,5-trichlorophenol, 2,4,6-trichlorophenol, 2,4-dichlorophenol, 2,4-dimethylphenol, 2-chloroethyl vinyl ether, 2-hexanone, 2-

methylphenol, acrylonitrile, anthracene, bis(2-chloroethyl)ether, bromoform, bromomethane, carbazole, chloroethane, chloromethane, cis-1,3-dichloropropene, dibromochloromethane, 

formaldehyde, isopropylbenzene, methylene chloride, phenol, styrene, trans-1,2-dichloroethene, and trans-1,3-dichloropropene.



Attachment E-8. Sample Results for the Affected Area Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Iron

Diethyl phthalate

1,1,1-Trichloroethane

1,1-Dichloroethene

1,2-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dioxane

2-Butanone

4-Methyl-2-pentanone

Acetone

Acrolein

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

p-Isopropyltoluene

Tetrachloroethene

Toluene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

SW-SD-PW-14 SW-SD-PW-17 SW-SD-PW-23 SW-SD-PW-30 SW-SD-PW-30 RMW-08D RMW-08D

PW 14 091511 PW 17 091511 PW 23 091511 PW 30 091511 PW 30 091511 RMW-08D-050613-135.5 RMW-08D-09132013-135.5

460-31243-14 460-31243-7 460-31243-9 460-31243-5 460-31243-5 460-55539-4 460-63068-3

9/15/2011 9/15/2011 9/15/2011 9/15/2011 9/15/2011 5/6/2013 9/13/2013

0.5-1 0.5-1 0.5-1 0.5-1 0.5-1 135.5-135.5 135.5-135.5

TAIE TAIE TAIE TAIE 0 TAIE TAIE

ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual.

1.4 U

0.25 U 0.26 J 0.25 U 0.25 U 0.25 U 0.06 U 0.06 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.09 U 0.09 U

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.21 U 0.21 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.23 U 0.23 U

0.31 U

0.82 U 0.82 U 0.82 U 0.82 U 0.82 U 2.3 U 2.3 U

0.68 U 0.68 U 0.68 U 0.68 U 0.68 U 0.99 U 0.99 U

2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.7 U 2.7 U

1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 1.3 U 1.3 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.08 U 0.2 J

0.093 U 0.093 U 0.093 U 0.093 U 0.093 U 0.12 U 0.12 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.13 U 0.13 U

0.19 U 0.39 J 0.19 U 0.19 U 0.19 U 0.45 J 0.44 J

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.11 U 0.11 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.42 J 0.39 J

0.2 U 0.2 U 1.2 0.2 U 0.2 U 0.18 U 0.18 U

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 1 1.1

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.1 U 0.3 J

0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.25 U 1.3 J

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.18 U 0.18 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.13 U 0.53 J

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.14 U 0.14 U

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.1 U 0.1 U

0.09 U 0.09 U 0.09 U 0.87 J 0.24 J 1.4 0.88 J

0.18 U 35 40 0.18 U 0.18 U 6.6 7.3

0.16 U 3 1.8 0.16 U 0.16 U 3.1 3.7

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.14 U 0.14 U

0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 0.13 U 1.8 J



Attachment E-8. Sample Results for the Affected Area Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Iron

Diethyl phthalate

1,1,1-Trichloroethane

1,1-Dichloroethene

1,2-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dioxane

2-Butanone

4-Methyl-2-pentanone

Acetone

Acrolein

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

p-Isopropyltoluene

Tetrachloroethene

Toluene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

RMW-08S RMW-08S RMW-08S RMW-09D RMW-09D RMW-09D RMW-09D

RMW-08S RMW-08S-050613-75 RMW-08S-09122013-75 RMW-09D-1 RMW-09D-1-050813 RMW-09D-1-091213 RMW-09D-146-156

460-38988-10 460-55539-7 460-63058-28 460-74197-6 460-55697-7 460-63058-16 460-54413-6

4/10/2012 5/6/2013 9/12/2013 4/9/2014 5/8/2013 9/12/2013 4/17/2013

74-76 75-75 75-75 95-105 95-105 95-105 146-156

TAIE TAIE TAIE TAIE TAIE TAIE TAIE

ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual.

1.4 U

0.25 J 0.06 U 0.2 J 0.55 J 0.75 J 0.43 J 0.25 J

0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.13 J 0.09 U

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

0.31 U 0.5 U

2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 R

1.3 U 1.3 U 1.3 U 1.3 U 1.3 R 1.3 U 1.3 R

0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.43 J

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.63 J 0.71 J 1.9 0.42 J 0.06 U 1.6 0.06 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.08 U 0.22 J 0.22 J 0.08 U 0.23 J 0.1 J 0.62 J

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.22 U 0.93 J 1.2 3.9 J 5.9 3.4 3.5

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.1 U 0.1 U 0.1 U 0.1 U 0.19 J 0.1 U 0.1 U

0.15 U 1 0.15 U 0.15 U 0.19 J 0.19 J 9.6

41 41 31 68 86 60 28

8.2 J 5.4 6.2 0.15 U 15 12 J 6.7

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.36 U 0.13 U 0.13 U 0.13 U 0.36 U 0.13 U 0.36 U



Attachment E-8. Sample Results for the Affected Area Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Iron

Diethyl phthalate

1,1,1-Trichloroethane

1,1-Dichloroethene

1,2-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dioxane

2-Butanone

4-Methyl-2-pentanone

Acetone

Acrolein

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

p-Isopropyltoluene

Tetrachloroethene

Toluene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

RMW-09D RMW-09D RMW-09D RMW-09D RMW-09D RMW-09D RMW-09D

RMW-09D-176-186 RMW-09D-2 RMW-09D-2-050813 RMW-09D-205-215 RMW-09D-2-091213 RMW-09D-235-245 RMW-09D-3

460-54501-4 460-74197-7 460-55697-8 460-54501-5 460-63058-17 460-54501-6 460-74197-8

4/18/2013 4/9/2014 5/8/2013 4/18/2013 9/12/2013 4/18/2013 4/9/2014

176-186 115-125 115-125 205-215 115-125 235-245 146-156

TAIE TAIE TAIE TAIE TAIE TAIE TAIE

ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual.

0.18 J 0.06 U 0.43 J 0.12 J 0.31 J 0.06 U 0.21 J

0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

0.5 J 0.5 U

2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

33 L 6.2 B 2.7 U 8.5 L 2.7 U 150 L 2.7 U

1.3 R 1.3 U 1.3 R 1.3 R 1.3 U 1.3 R 1.3 U

0.13 J 0.08 U 0.17 J 0.36 J 0.11 J 0.15 J 0.08 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.1 J 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.13 J

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.4 J 0.17 J 2.3 2.3 0.45 J 0.55 J 0.12 J

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

3.3 4.5 J 4.4 3.7 3.9 0.58 J 5.5 J

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

4.4 9.4 20 80 10 34 1.6

17 41 47 9.5 35 4.7 18

6.3 8.8 9.2 5.8 8.2 J 0.98 J 8.8

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.13 U 0.13 U 0.36 U 0.36 U 0.13 U 0.36 U 0.13 U



Attachment E-8. Sample Results for the Affected Area Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Iron

Diethyl phthalate

1,1,1-Trichloroethane

1,1-Dichloroethene

1,2-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dioxane

2-Butanone

4-Methyl-2-pentanone

Acetone

Acrolein

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

p-Isopropyltoluene

Tetrachloroethene

Toluene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

RMW-09D RMW-09D RMW-09D RMW-09D RMW-09D RMW-09D RMW-09D

RMW-09D-3-050813 RMW-09D-3-050913 RMW-09D-3-091213 RMW-09D-4 RMW-09D-4-050913 RMW-09D-4-091213 RMW-09D-5

460-55767-14 460-55767-15 460-63058-18 460-74197-12 460-55767-10 460-63058-19 460-74197-13

5/8/2013 5/9/2013 9/12/2013 4/9/2014 5/9/2013 9/12/2013 4/9/2014

146-156 146-156 146-156 176-186 176-186 176-186 205-215

TAIE TAIE TAIE TAIE TAIE TAIE TAIE

ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual.

73.6 U

0.06 U 0.06 U 0.18 J 0.06 U 0.06 U 0.19 J

0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

0.5 U 0.85 J

2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

2.7 U 2.7 U 30 B 2.7 U 2.7 U 8.3 B

1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.26 J

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.06 U 0.06 U 0.13 J 0.11 J 0.06 U 0.06 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.4 J 0.08 U 0.089 J 0.25 J 0.08 U 0.23 J

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

3.8 5.4 6.3 J 3.5 5.6 7 J

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.66 J 0.79 J 0.59 J 0.71 J 0.47 J 30

31 21 13 20 15 15

8.5 10 J 0.15 U 7.7 9.6 J 9.1

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U



Attachment E-8. Sample Results for the Affected Area Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Iron

Diethyl phthalate

1,1,1-Trichloroethane

1,1-Dichloroethene

1,2-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dioxane

2-Butanone

4-Methyl-2-pentanone

Acetone

Acrolein

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

p-Isopropyltoluene

Tetrachloroethene

Toluene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

RMW-09D RMW-09D RMW-09D RMW-09D RMW-09D RMW-09S-1* RMW-09S-1

RMW-09D-5-050913 RMW-09D-5-091213 RMW-09D-6 RMW-09D-6-050913 RMW-09D-6-091213 RMW-09S-1* RMW-09S-1

460-55767-11 460-63058-23 460-74286-10 460-55767-12 460-63058-24 460-74197-9 460-39047-5

5/9/2013 9/12/2013 4/10/2014 5/9/2013 9/12/2013 4/9/2014 4/11/2012

205-215 205-215 235-245 235-245 235-245 47-47 40-42

TAIE TAIE TAIE TAIE TAIE TAIE TAIE

ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual.

0.06 U 0.16 J 0.06 U 0.06 U 0.06 U 0.71 J 0.68 J

0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

0.68 J 0.51 J

2.3 U 2.3 U 2.3 U 2.3 U 8.1 2.3 U 2.3 R

0.99 U 0.99 U 0.99 U 0.99 U 2.2 J 0.99 U 0.99 U

11 22 2.7 U 36 550 2.7 U 2.7 U

1.3 U 3 J 1.3 U 1.3 U 130 J 1.3 U 1.3 U

0.41 J 0.34 J 0.37 J 0.2 J 0.11 J 0.08 U 0.08 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.13 U 0.13 U 0.87 B 0.13 U 0.13 U 0.13 U 0.13 U

0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

3.2 0.56 J 0.15 J 0.6 J 0.17 J 0.08 U 0.08 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.22 J 0.18 U

0.87 J 4.9 15 0.54 J 0.33 J 0.73 J 0.22 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.17 J 0.1 U

79 48 42 27 16 0.15 J 0.15 U

7.1 11 19 6.6 2.2 110 0.47 J

2.4 8.8 5.3 1.1 0.39 J 5.4 0.15 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.36 U



Attachment E-8. Sample Results for the Affected Area Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Iron

Diethyl phthalate

1,1,1-Trichloroethane

1,1-Dichloroethene

1,2-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dioxane

2-Butanone

4-Methyl-2-pentanone

Acetone

Acrolein

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

p-Isopropyltoluene

Tetrachloroethene

Toluene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

RMW-09S-1 RMW-09S-1 RMW-09S-1 RMW-09S-2 RMW-09S-2 RMW-09S-2 RMW-09S-2

RMW-09S-1-050813-50 RMW-09S-1-091213-47.5 RMW-09S1-10132014 RMW-09S-2 RMW-09S-2 RMW-09S-2 RMW-09S-2-050813-64.5

460-55697-11 460-63058-15 460-84429-4 460-39047-3 460-74197-10 460-39047-3 460-55697-12

5/8/2013 9/12/2013 10/13/2014 4/11/2012 4/9/2014 4/11/2012 5/8/2013

50-50 47.5-47.5 50-50 64-66 64-64 64-66 64.5-64.5

TAIE TAIE TAIE TAIE TAIE 0 TAIE

ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l

6860 L 6430

0.66 J 0.67 J 0.69 J 0.71 J 0.61 J 0.77 J 0.71

0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21

0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23

0.31 U 0.31 U 0.61 J 0.31

2.3 U 2.3 U 2.3 U 2.3 R 2.3 U 2.3 R 2.3

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99

2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7

1.3 R 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3

0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13

0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11

0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08

0.18 U 0.18 U 0.18 U 0.18 U 0.18 J 0.18 U 0.18

0.22 U 0.22 U 0.22 U 1.1 0.9 J 1.1 1.1

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1

0.25 U 0.26 J 0.25 U 0.25 U 0.25 U 0.25 U 0.25

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.11

0.32 J 0.21 J 0.15 U 0.15 U 0.16 J 0.15 U 2.1

0.26 J 0.09 U 0.27 J 61 83 62 86

0.15 U 0.2 J 0.15 U 5.4 4.7 5.5 5.6

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14

0.13 U 0.26 J 0.13 U 0.36 U 0.13 U 0.36 U 0.36



Attachment E-8. Sample Results for the Affected Area Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Iron

Diethyl phthalate

1,1,1-Trichloroethane

1,1-Dichloroethene

1,2-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dioxane

2-Butanone

4-Methyl-2-pentanone

Acetone

Acrolein

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

p-Isopropyltoluene

Tetrachloroethene

Toluene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

RMW-09S-2 RMW-09S-2 RMW-10D RMW-10D RMW-10D RMW-10S

RMW-09S-2-091213-64.5 RMW-09S2-10132014 RMW-10D-051013-210 RMW-10D-09162013-210 RMW-10D-09162013-210 RMW-10S

460-63058-22 460-84429-3 460-55866-11 460-63088-11 460-63088-11 460-38988-8

9/12/2013 10/13/2014 5/10/2013 9/16/2013 9/16/2013 4/10/2012

64.5-64.5 64-64 210-210 210-210 210-210 114-116

TAIE TAIE TAIE TAIE 0 TAIE

Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual.

L 17400 L

J 0.59 J 0.53 J 0.06 U 0.06 U 0.06 U 0.15 J

U 0.24 J 0.28 J 0.09 U 0.09 U 0.09 U 0.09 U

U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

U 0.31 U 0.31 U 0.31 U

U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U

U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U

R 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U

U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

U 0.13 U 0.13 U 0.13 U 2.5 2.1 0.13 U

U 0.06 U 0.14 J 0.06 U 0.06 U 0.06 U 0.06 U

U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

U 0.08 U 0.1 J 0.08 U 0.08 U 0.13 J 0.16 J

U 0.2 J 0.19 J 0.18 U 0.18 U 0.18 U 0.18 U

0.83 J 0.22 U 0.22 U 3.2 1 0.22 U

U 0.1 U 0.1 U 0.1 U 0.15 J 0.1 U 0.1 U

U 0.27 J 0.25 U 0.25 U 0.7 J 0.46 J 0.25 U

U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

U 0.16 J 0.13 U 0.13 U 0.28 J 0.24 J 0.13 U

U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

J 0.1 U 0.16 J 0.1 U 0.1 U 0.1 U 0.1 U

0.35 J 0.15 U 2.6 0.56 J 0.55 J 0.26 J

84 81 7.1 5 3.9 19

5.3 5.2 3 3.9 2.3 6.2 J

U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

U 0.42 J 0.13 U 0.13 U 0.99 J 0.7 J 0.36 U



Attachment E-8. Sample Results for the Affected Area Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Iron

Diethyl phthalate

1,1,1-Trichloroethane

1,1-Dichloroethene

1,2-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dioxane

2-Butanone

4-Methyl-2-pentanone

Acetone

Acrolein

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

p-Isopropyltoluene

Tetrachloroethene

Toluene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

RMW-10S RMW-10S RMW-11D RMW-11D RMW-11D RMW-11D RMW-11D

RMW-10S-050913-115 RMW-10S-09122013-115 RMW-11D-1 RMW-11D-1-051313 RMW-11D-1-09112013 RMW-11D-150-160 RMW-11D-2

460-55767-13 460-63058-14 460-74286-8 460-56003-7 460-63058-10 460-54413-3 460-74286-9

5/9/2013 9/12/2013 4/10/2014 5/13/2013 9/11/2013 4/17/2013 4/10/2014

115-115 115-115 90-100 90-100 90-100 150-160 117-127

TAIE TAIE TAIE TAIE TAIE TAIE TAIE

ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l

46000 L

0.06 U 0.16 J 0.23 J 0.13 J 0.29 J 0.06 U 0.26

0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21

0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23

0.31 U 0.31 U 0.5 U 0.5

2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99

2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 24 2.7

1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 R 1.3

0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.34 J 0.08

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13

0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11

0.17 J 0.13 J 0.45 J 0.35 J 0.36 J 1.4 0.66

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18

3.4 4 3.3 0.39 J 0.94 J 0.22 U 4.1

0.1 U 0.11 J 0.1 U 0.1 U 0.1 U 0.1 U 0.1

0.25 U 0.5 J 0.25 U 0.25 U 0.25 U 0.25 U 0.25

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18

0.13 U 0.23 J 0.13 U 0.13 U 0.13 U 0.13 U 0.13

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1

1.9 0.5 J 0.15 U 0.77 J 0.15 U 15 0.16

21 19 33 19 37 1.3 34

4.8 5.5 0.15 U 1.3 5.5 J 0.29 J 4.3

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14

0.13 U 0.73 J 0.13 U 0.13 U 0.13 U 0.36 U 0.13



Attachment E-8. Sample Results for the Affected Area Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Iron

Diethyl phthalate

1,1,1-Trichloroethane

1,1-Dichloroethene

1,2-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dioxane

2-Butanone

4-Methyl-2-pentanone

Acetone

Acrolein

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

p-Isopropyltoluene

Tetrachloroethene

Toluene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

RMW-11D RMW-11D RMW-11D RMW-11D RMW-11D RMW-11S RMW-11S

RMW-11D-2-051313 RMW-11D-2-09112013 RMW-11D-3 RMW-11D-3-051313 RMW-11D-3-09112013 RMW-11S RMW-11S

460-56003-8 460-63058-11 460-74286-12 460-56003-9 460-63058-12 460-38988-7 460-74197-11

5/13/2013 9/11/2013 4/10/2014 5/13/2013 9/11/2013 4/10/2012 4/9/2014

117-127 117-127 150-160 151-160 150-160 64-66 65-65

TAIE TAIE TAIE TAIE TAIE TAIE TAIE

Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual.

J 0.23 J 0.29 J 0.06 U 0.06 U 0.06 U 0.06 U 0.14 J

U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U

U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

U 0.57 J 0.5 U

U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U

U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 6.4 B

U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

U 0.08 U 0.08 U 0.25 J 0.54 J 0.37 J 0.08 U 0.08 U

U 0.12 U 0.12 U 0.12 U 0.18 J 0.12 U 0.12 U 0.12 U

U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

U 0.11 U 0.11 U 0.11 U 0.11 U 0.16 J 0.11 U 0.11 U

J 0.82 J 0.84 J 1.5 4.6 3.3 0.08 U 0.39 J

U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.72 J 1 0.22 U 0.47 J 0.44 J 0.22 U 0.22 U

U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.31 J 0.25 U

U 0.18 U 0.18 U 0.78 J 0.18 U 0.51 J 0.18 U 0.18 U

U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

J 2.1 0.36 J 1.4 30 19 0.34 J 0.15 U

26 31 14 4.1 7.6 1.6 17

2.8 5.2 1.7 1.1 1.7 0.15 U 0.15 U

U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.36 U 0.13 U



Attachment E-8. Sample Results for the Affected Area Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Iron

Diethyl phthalate

1,1,1-Trichloroethane

1,1-Dichloroethene

1,2-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dioxane

2-Butanone

4-Methyl-2-pentanone

Acetone

Acrolein

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

p-Isopropyltoluene

Tetrachloroethene

Toluene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

RMW-11S RMW-11S RMW-12D RMW-12D RMW-12S RMW-12S

RMW-11S-050913-65 RMW-11S-09102013-65 RMW-12D-050713-72 RMW-12D-09102013-72 RMW-12S RMW-12S-050713-35

460-55767-16 460-62779-9 460-55539-10 460-62779-8 460-38988-5 460-55539-9

5/9/2013 9/10/2013 5/7/2013 9/10/2013 4/10/2012 5/7/2013

65-65 65-65 72-72 72-72 35-37 35-35

TAIE TAIE TAIE TAIE TAIE TAIE

ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual.

1230 L 775 L 322 L

0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

0.31 U 0.31 U 0.31 U 0.31 U

2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U

1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

0.08 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.2 J 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.1 U 0.2 J 0.1 U 0.1 U 0.1 U 0.1 U

0.25 U 0.8 J 0.25 U 0.59 J 0.25 U 0.25 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.13 U 0.4 J 0.13 U 0.28 J 0.13 U 0.13 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.69 J 0.63 J 3 0.45 J 0.15 U 0.3 J

20 13 2.6 2 6.8 7.1

1.2 0.15 U 0.49 J 0.15 U 0.6 J 0.39 J

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.13 U 1.2 J 0.13 U 0.87 J 0.36 U 0.13 U



Attachment E-8. Sample Results for the Affected Area Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Iron

Diethyl phthalate

1,1,1-Trichloroethane

1,1-Dichloroethene

1,2-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dioxane

2-Butanone

4-Methyl-2-pentanone

Acetone

Acrolein

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

p-Isopropyltoluene

Tetrachloroethene

Toluene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

RMW-12S RMW-13D RMW-13D RMW-13S-1 RMW-13S-1 RMW-13S-1

RMW-12S-09102013-35 RMW-13D-050713-191 RMW-13D-09162013-190.5 RMW-13S-1-04102012 RMW-13S-1-050813-50 RMW-13S-1-09102013-50

460-62779-5 460-55539-13 460-63088-8 460-38988-6 460-55697-5 460-62779-2

9/10/2013 5/7/2013 9/16/2013 4/10/2012 5/8/2013 9/10/2013

35-35 191-191 190.5-190.5 49-51 50-50 50-50

TAIE TAIE TAIE TAIE TAIE TAIE

ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual.

0.06 U 0.06 U 0.06 U 0.06 U 0.47 J 0.06 U

0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

0.31 U 0.31 U

2.3 U 6.2 2.3 U 2.3 U 2.3 U 2.3 U

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U

1.3 U 1.3 U 1.3 U 1.3 U 1.3 R 1.3 U

0.08 U 0.18 J 0.2 J 0.08 U 0.08 U 0.08 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.13 U 0.13 U 0.18 B 0.13 U 0.13 U 0.13 U

0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U

0.08 U 0.08 U 0.2 J 0.08 U 0.08 U 0.08 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.22 U 0.61 J 0.36 J 0.22 U 0.22 U 0.22 U

0.1 U 0.1 U 0.11 J 0.1 U 0.1 U 0.1 U

0.25 U 0.25 U 0.44 J 0.25 U 0.25 U 0.74 J

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.13 U 0.13 U 0.21 J 0.13 U 0.13 U 0.36 J

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.26 J 2.4 0.65 J 0.15 U 0.48 J 0.66 J

8.1 5.7 2.4 0.09 U 0.09 U 0.09 U

0.15 U 2.1 1 0.15 U 0.15 U 0.15 U

0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.13 U 0.13 U 0.65 J 0.36 U 0.36 U 1.1 J



Attachment E-8. Sample Results for the Affected Area Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Iron

Diethyl phthalate

1,1,1-Trichloroethane

1,1-Dichloroethene

1,2-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dioxane

2-Butanone

4-Methyl-2-pentanone

Acetone

Acrolein

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

p-Isopropyltoluene

Tetrachloroethene

Toluene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

RMW-13S-2 RMW-13S-2 RMW-13S-2 RMW-14D RMW-14D RMW-14S

RMW-13S-2-04102012 RMW-13S-2-050813-125 RMW-13S-2-09102013-125 RMW-14D-050713-61 RMW-14D-09102013-61 RMW-14S-04102012

460-38988-3 460-55697-10 460-62779-7 460-55539-11 460-62779-3 460-38988-4

4/10/2012 5/8/2013 9/10/2013 5/7/2013 9/10/2013 4/10/2012

124-126 125-125 125-125 61-61 61-61 27-29

TAIE TAIE TAIE TAIE TAIE TAIE

ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual.

16700 L

0.31 J 0.39 J 0.06 U 0.06 U 0.06 U 0.06 U

0.09 U 0.09 U 0.09 U 0.09 U 0.09 U 0.09 U

0.21 U 0.21 U 0.21 U 0.46 J 0.21 U 0.21 U

0.23 U 0.23 U 0.23 U 0.32 J 0.23 U 0.23 U

0.31 U 0.31 U

2.3 U 2.3 U 2.3 U 6.5 2.3 U 2.3 U

0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

2.7 U 2.7 U 2.7 U 29 16 2.7 U

1.3 U 1.3 R 1.3 U 1.3 U 1.3 U 1.3 U

0.08 U 0.08 U 0.27 J 0.21 J 0.94 J 0.08 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U

0.13 U 0.13 U 0.13 U 1.1 0.13 U 0.13 U

0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

0.11 U 0.11 U 0.11 U 0.29 J 0.11 U 0.11 U

0.13 J 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.22 U 6.5 0.22 U 0.22 U 0.22 U 0.22 U

0.1 U 0.1 U 0.27 J 0.1 U 0.53 J 0.1 U

0.26 J 0.25 U 1.4 J 0.54 J 2.3 0.25 U

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.13 U 0.13 U 0.74 J 0.28 J 1.5 0.13 U

0.14 U 0.14 U 0.14 U 0.14 U 0.15 J 0.14 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.28 J 1.3 1.3 29 15 0.15 U

36 44 34 0.09 U 0.09 U 0.09 U

20 J 20 12 0.15 U 0.15 U 0.15 U

0.14 U 0.14 U 0.14 U 0.14 J 0.14 U 0.14 U

0.36 U 0.36 U 2.1 J 0.83 J 3.8 0.36 U



Attachment E-8. Sample Results for the Affected Area Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Iron

Diethyl phthalate

1,1,1-Trichloroethane

1,1-Dichloroethene

1,2-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dioxane

2-Butanone

4-Methyl-2-pentanone

Acetone

Acrolein

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

p-Isopropyltoluene

Tetrachloroethene

Toluene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

RMW-14S RMW-14S RMW-14S SW-SD-PW-14 SW-SD-PW-14 SW-SD-PW-17 SW-SD-PW-17

RMW-14S-050713-29 RMW-14S-09102013-29 RMW-14S-32_06152011 SW14-050511 SW14-082411 SW17-050511 SW17-050511

460-55539-12 460-62779-6 460-27739-5 460-26568-28 180-3419-5 460-26568-30 460-26568-30

5/7/2013 9/10/2013 6/15/2011 5/5/2011 8/25/2011 5/5/2011 5/5/2011

29-29 29-29 32-32 0-0 0-0 0-0 0-0

TAIE TAIE TAIE TAIE TAI-P TAIE 0

ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual.

0.14 U

0.06 U 0.06 U 0.25 U 0.25 U 0.29 U 0.25 U 0.27 J

0.09 U 0.09 U 0.14 U 0.14 U 0.3 U 0.14 U 0.14 U

0.21 U 0.21 U 0.16 U 0.16 U 0.15 U 0.16 U 0.16 U

0.23 U 0.23 U 0.15 U 0.15 U 0.21 U 0.15 U 0.15 U

0.31 U 8.4 U 0.14 U 8.4 U 8.4 U

2.3 U 2.3 U 0.82 U 0.82 R 0.55 U 0.82 R 0.82 U

0.99 U 0.99 U 0.68 U 0.68 U 0.53 U 0.68 U 0.68 U

2.7 U 2.7 U 2.5 R 2.5 U 5.8 2.5 U 2.5 U

1.3 U 1.3 U 1.9 R 1.9 R 2.6 R 1.9 R 1.9 U

0.08 U 0.08 U 0.13 U 0.13 U 0.11 U 0.13 U 0.13 U

0.12 U 0.12 U 0.093 U 0.093 U 0.13 U 0.093 U 0.093 U

0.13 U 0.13 U 0.15 U 0.15 U 0.21 U 0.15 U 0.15 U

0.06 U 0.06 U 0.19 U 0.19 U 0.14 U 0.19 U 0.19 U

0.11 U 0.11 U 0.16 U 0.16 U 0.14 U 0.16 U 0.16 U

0.08 U 0.08 U 0.15 U 0.15 U 0.17 U 0.15 U 0.15 U

0.18 U 0.18 U 0.2 U 0.2 U 0.24 U 0.2 U 0.2 U

0.22 U 0.22 U 0.29 U 0.29 U 0.19 U 0.43 J 0.38 J

0.1 U 0.1 U 0.25 U 0.25 U 0.23 U 0.25 U 0.25 U

0.25 U 0.25 U 0.29 U 0.29 U 0.41 U 0.29 U 0.29 U

0.18 U 0.18 U 0.19 U 0.19 U 0.15 U 0.19 U 0.19 U

0.13 U 0.13 U 0.15 U 0.15 U 0.11 U 0.15 U 0.15 U

0.14 U 0.14 U 0.19 U 0.19 U 0.18 U 0.19 U 0.19 U

0.1 U 0.1 U 0.2 U 0.2 U 0.15 U 0.2 U 0.2 U

0.42 J 0.18 J 0.14 J 0.09 U 0.15 U 0.09 U 0.09 U

0.12 J 0.09 U 0.26 J 0.18 U 0.14 U 31 30

0.15 U 0.15 U 0.16 U 0.16 U 0.2 U 1.1 0.97 J

0.14 U 0.14 U 0.13 U 0.13 U 0.23 U 0.13 U 0.13 U

0.13 U 0.13 U 0.43 U 0.43 U 0.49 U 0.43 U 0.43 U



Attachment E-8. Sample Results for the Affected Area Groundwater Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location:
Sample Name:
Laboratory I.D.:
Sample Date:
Sample Depth (feet):
Source:
Analytes:
Iron

Diethyl phthalate

1,1,1-Trichloroethane

1,1-Dichloroethene

1,2-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dioxane

2-Butanone

4-Methyl-2-pentanone

Acetone

Acrolein

Benzene

Bromodichloromethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroform

cis-1,2-Dichloroethene

Dichlorodifluoromethane

Ethylbenzene

m/p-Xylene

Methylene chloride

o-Xylene

p-Isopropyltoluene

Tetrachloroethene

Toluene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Xylenes, Total

SW-SD-PW-17 SW-SD-PW-17 SW-SD-PW-23 SW-SD-PW-23 SW-SD-PW-30 SW-SD-PW-30

SW17-082411 SW17-082411 SW23-050511 SW23-082511 SW30-050511 SW30-082411

180-3419-6 180-3419-6 460-26568-22 180-3416-22 460-26568-32 180-3403-11

8/25/2011 8/25/2011 5/5/2011 8/25/2011 5/5/2011 8/24/2011

0-0 0-0 0-0 0-0 0-0 0-0

TAI-P 0 TAIE TAI-P TAIE TAI-P

ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual. ug/l Qual.

0.19 J 0.14 U 0.14 U 0.15 U

0.29 U 0.29 U 0.33 J 0.57 U 0.25 U 0.29 U

0.3 U 0.3 U 0.14 U 0.59 U 0.14 U 0.3 U

0.15 U 0.15 U 0.16 U 0.3 U 0.16 U 0.15 U

0.21 U 0.21 U 0.15 U 0.41 U 0.15 U 0.21 U

0.14 U 0.14 U 8.4 U 0.14 U 8.4 U 0.15 U

0.55 U 0.55 U 0.82 R 1.1 U 0.82 R 0.55 U

0.53 U 0.53 U 0.68 U 1.1 U 0.68 U 0.53 U

2.5 U 2.5 U 2.5 U 5 U 2.5 U 2.5 U

2.6 R 2.6 R 1.9 R 5.1 R 1.9 R 2.6 R

0.11 U 0.11 U 0.13 U 0.21 U 0.13 U 0.11 U

0.13 U 0.13 U 0.093 U 0.26 U 0.093 U 0.13 U

0.21 U 0.21 U 0.15 U 0.42 U 0.15 U 0.21 U

0.14 U 0.14 U 0.19 U 0.27 U 0.19 U 0.14 U

0.14 U 0.14 U 0.16 U 0.27 U 0.16 U 0.14 U

0.17 U 0.17 U 0.15 U 0.34 U 0.15 U 0.17 U

0.24 U 0.24 U 0.2 U 0.47 U 0.2 U 0.24 U

0.29 J 0.3 J 0.29 U 0.39 U 0.29 U 0.19 U

0.23 U 0.23 U 0.25 U 0.45 U 0.25 U 0.23 U

0.41 U 0.41 U 0.29 U 0.81 U 0.29 U 0.41 U

0.15 U 0.15 U 0.19 U 0.3 U 0.19 U 0.15 U

0.11 U 0.11 U 0.15 U 0.22 U 0.15 U 0.11 U

0.18 U 0.18 U 0.19 U 0.37 U 0.19 U 0.18 U

0.15 U 0.15 U 0.2 U 0.3 U 0.2 U 0.15 U

0.15 U 0.15 U 0.09 U 0.3 U 0.09 U 0.15 U

29 31 52 45 0.18 U 0.14 U

0.73 J 1 2.1 1.1 J 0.16 U 0.2 U

0.23 U 0.23 U 0.13 U 0.45 U 0.13 U 0.23 U

0.49 U 0.49 U 0.43 U 0.98 U 0.43 U 0.49 U



Attachment E-9a. Sample Results for the Former FWEC Facility Retention Pond Sediment Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location: SW-SD-01 SW-SD-02 SW-SD-02 SW-SD-03 SW-SD-04 WWT-1 WWT-2 WWT-3 WWT-4

Sample Name: SD01-082411 SD02-082411_D SD02-082411 SD03-082411 SD04-082411 WWT-1S WWT-2S WWT-3S WWT-4S

Laboratory I.D.: 180-3407-20 180-3407-13 180-3407-13 180-3407-16 180-3407-17 268477 268490 268489 268488

Sample Date: 8/24/2011 8/24/2011 8/24/2011 8/24/2011 8/24/2011 6/20/1989 6/20/1989 6/20/1989 6/20/1989

Sample Depth (feet): 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 - - - -

Source: RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations WCC, 1989 WCC, 1989 WCC, 1989 WCC, 1989

Analytes: mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual.

Formaldehyde 0.51 J 0.99 J 1.4 J 0.35 J 0.91 J

Cyanide, total 0.31 J 0.87 0.47 J 0.58 1.5 0.0024 0.0028 0.00081 U 0.0023

Aluminum 4400 11000 12000 11000 12000 8.52 10.3 4.84 9.53

Antimony 1.1 J 0.82 L 0.95 L 0.28 L 0.88 L

Arsenic 5.2 K 9.8 9.6 5.8 12 0.0063 0.007 0.0037 0.0086

Barium 31 B 57 B 64 B 26 B 88 B 0.0597 0.0555 0.0295 B 0.0588

Beryllium 0.31 0.61 0.68 0.28 0.73 0.0012 0.0016 0.0009 B 0.00018 U

Cadmium 2.2 L 1.1 L 0.89 L 0.14 L 3.4 L 0.0038 0.0026 0.0014 B 0.0028

Calcium 1700 B 770 B 830 B 340 B 3600 B 1.22 0.982 0.51 B 1.1

Chromium 20 J 24 J 27 J 14 J 23 J 0.0236 0.0226 0.0093 0.0185

Cobalt 4.6 7.3 K 8.2 K 6.7 K 19 K 0.0093 0.0109 0.0045 B 0.0068

Copper 48 J 98 J 91 J 12 J 57 J 0.101 0.0878 0.0385 0.0921

Iron 14000 J 16000 J 17000 J 17000 J 23000 J 13.6 16.5 7.22 14.6

Lead 120 L 95 L 110 L 14 L 130 L 0.136 0.0961 0.0471 0.0914

Magnesium 1100 B 2200 J 2500 J 1000 J 2200 J 2.51 2.22 1.14 B 2.3

Manganese 180 J 110 J 130 J 75 J 2000 J 0.142 0.183 0.0697 0.169

Mercury 0.032 0.11 0.15 0.033 0.14 0.0002 U 0.00024 U 0.00015 U 0.00016 U

Nickel 17 J 20 J 24 J 9.8 J 30 J 0.0342 0.0192 0.0137 0.0174

Potassium 500 1200 1300 520 1200 0.727 U 1.01 U 0.554 U 0.862

Selenium 0.67 U 0.74 0.75 0.6 0.67 0.0006 0.00069 0.00068 B 0.00052

Silver 8.3 L 170 L 160 L 2.1 L 27 L 0.195 0.145 0.0737 0.184

Sodium 48 B 58 B 63 B 25 B 54 B 0.651 U 0.907 U 0.497 U 0.572 U

Vanadium 13 23 24 22 27 0.0157 0.0186 0.0083 B 0.0141

Zinc 550 B 180 J 220 J 56 J 520 J 0.583 0.481 0.253 0.462

Aroclor 1248 1.3 0.0019 U 0.0016 U 0.00099 U 0.011 U 0.36 U 0.24 U 0.3 U

Aroclor 1260 0.28 J 0.6 0.38 0.049 0.24 0.71 U 0.63 0.6 U

4,4'-DDD 0.012 J 0.0069 J 0.0012 J 0.00036 J 0.00064 J 0.071 U 0.047 U 0.06 U

4,4'-DDE 0.0017 U 0.0015 U 0.0013 J 0.00048 J 0.001 J 0.071 U 0.047 U 0.06 U

4,4'-DDT 0.0066 J 0.0015 U 0.014 J 0.00016 U 0.00022 U 0.071 U 0.047 U 0.06 U

Acrolein 0.0097 R 0.017 R 0.014 R 0.009 R 0.012 R

Aldrin 0.0021 U 0.0018 U 0.0003 U 0.00019 U 0.00053 J 0.036 U 0.024 U 0.03 U

beta-BHC 0.003 U 0.0026 U 0.00079 J 0.00027 U 0.00038 U 0.036 U 0.024 U 0.03 U

delta-BHC 0.014 J 0.0015 U 0.00025 U 0.00016 U 0.00045 J 0.036 U 0.024 U 0.03 U

Dieldrin 0.0059 J 0.0017 U 0.002 J 0.00052 J 0.0025 J 0.071 U 0.047 U 0.06 U

Endosulfan II 0.002 U 0.0082 J 0.0041 J 0.00077 J 0.0017 J 0.071 U 0.047 U 0.06 U

Endosulfan sulfate 0.0012 U 0.0084 J 0.0054 J 0.00064 J 0.0031 J 0.071 U 0.047 U 0.06 U

Endrin 0.017 J 0.0088 J 0.0048 J 0.00056 J 0.0011 J 0.071 U 0.047 U 0.06 U

Endrin aldehyde 0.0022 U 0.0041 J 0.00057 J 0.00031 J 0.00029 U

Endrin ketone 0.0018 U 0.0092 J 0.0052 J 0.00058 J 0.0037 J

gamma-BHC (Lindane) 0.0022 J 0.0054 J 0.00029 U 0.00018 U 0.0029 0.036 U 0.024 U 0.03 U

Heptachlor 0.0073 J 0.0022 U 0.00043 J 0.00023 U 0.00034 J 0.036 U 0.024 U 0.03 U

Heptachlor epoxide 0.018 J 0.01 J 0.00041 J 0.00027 J 0.00043 J 0.036 U 0.024 U 0.03 U

Methoxychlor 0.031 J 0.019 J 0.011 J 0.0015 J 0.0067 J 0.36 U 0.24 U 0.3 U

1,4-Dichlorobenzene 0.00088 U 0.0013 U 0.00082 U 0.0011 U

2-Methylnaphthalene 5.3 0.02 J 0.016 J 0.0038 U 0.022 J 0.89 J 0.97 U 1.1 U 0.62 U

4-Chloroaniline 2.5 J 0.08 J 0.027 U 0.017 U 0.024 U 7.3 U 0.97 U 1.1 U 0.62 U

4-Methylphenol 7.3 U 0.97 U 0.15 J 0.11 J

Acenaphthene 29 0.057 J 0.035 J 0.0041 U 0.057 J 5.3 J 0.11 J 0.13 J 0.15 J

Acenaphthylene 1.6 0.022 J 0.017 J 0.0049 U 0.037 J 7.3 U 0.97 U 1.1 U 0.62 U

Anthracene 56 0.14 0.086 0.02 J 0.15 8.3 0.2 J 0.22 J 0.25 J

Benzo[a]anthracene 140 0.61 0.4 0.093 0.75 24 1 0.94 J 0.86

Benzo[a]pyrene 110 0.72 0.55 0.13 1 17 1.2 0.94 J 1.1

Benzo[b]fluoranthene 110 0.99 0.69 0.18 1.4 16 2.6 2.1 1.4

Benzo[g,h,i]perylene 72 0.64 0.51 0.13 1 5.4 J 0.53 J 0.54 J 0.62 U

Benzo[k]fluoranthene 51 0.44 0.43 0.088 0.73 19 1.6 2.1 1.2

Benzoic Acid 36 U 0.45 JB 0.26 J 0.28 JB

Bis(2-ethylhexyl)phthalate 0.45 U 0.29 J 0.2 J 0.035 J 0.071 J 1.8 J 1.6 1.3 2.2

Butyl benzyl phthalate 0.38 U 0.056 U 0.046 U 0.029 U 0.042 J 7.3 U 0.34 J 1.1 U 0.62 U



Carbazole 46 0.19 0.14 0.03 J 0.26

Chrysene 150 0.93 0.74 0.17 1.3 26 1.7 1.6 1.4

Dibenz(a,h)anthracene 32 0.17 0.12 0.026 J 0.26 2 J 0.97 U 0.32 J 0.62 U

Dibenzofuran 22 0.056 J 0.036 J 0.021 U 0.055 J 3.5 J 0.97 U 0.14 J 0.13 J

Di-n-butyl phthalate 0.35 U 0.051 U 0.042 U 0.027 U 0.037 U 7.3 U 0.16 J 1.1 U 0.62 U

Fluoranthene 310 J 1.6 1.2 0.27 2.1 66 3.9 2.5 3.4

Fluorene 36 0.093 0.052 J 0.0056 U 0.061 6 J 0.14 J 0.24 J 0.25 J

Indeno[1,2,3-cd]pyrene 67 0.55 0.44 0.12 0.85 6.1 J 0.46 J 0.48 J 0.39 J

Naphthalene 7.4 0.018 J 0.0058 U 0.0037 U 0.0051 U 7.3 U 0.97 U 1.1 U 0.62 U

Pentachlorophenol 0.25 U 0.037 U 0.03 U 0.019 U 0.026 U 1.5 J 4.7 U 5.2 U 3 U

Phenanthrene 280 1 0.71 0.16 1.2 61 1.7 1.8 1.9

Pyrene 220 1.4 0.97 0.21 1.7 36 2.7 1.9 2.2

1,4-Dichlorobenzene 0.00088 U 0.0013 U 0.00082 U 0.0011 U

2-Butanone (MEK) 0.0012 U 0.0022 U 0.0018 U 0.0011 U 0.0016 U 0.022 U 0.017 J 0.024 0.006 J

Acetone 0.0069 U 0.012 U 0.01 U 0.0064 U 0.0088 U 0.28 B 0.24 B 0.19 B 0.099 B

Chloroform 0.0008 U 0.0014 U 0.0012 U 0.00075 U 0.001 U 0.003 J 0.005 J 0.002 J 0.009 U

Methylene chloride 0.00092 U 0.0017 U 0.0014 U 0.00086 U 0.0012 U 0.22 B 0.18 B 0.036 B 0.036 B

REFERENCES:
WCC, 1989. WCC, 1989.  Site Remediation Program, Foster Wheeler Energy Corporation, Mountaintop Plant.  Woodward-Clyde Consultants.  December 1989.

NOTES:
B - Reported value may be wholly or partially due to contamination in an associated blank sample

J - Estimated

K - Reported Value may be biased high

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Qual - qualifier

R - Rejected

U - Not detected

The following chemical compounds were analyzed for but were not detected in any sample: 1,1,1-trichloroethane, 1,1,2,2-tetrachloroethane, 1,1,2-trichloroethane, 1,1-dichloroethane, 1,1-dichloroethene, 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,2-

dichloroethane, 1,2-dichloroethene, 1,2-dichloropropane, 1,3-dichlorobenzene, 1,4-dioxane, 2,4,5-T, 2,4,5-TP, 2,4,5-trichlorophenol, 2,4,6-trichlorophenol, 2,4-D, 2,4-DB, 2,4-dichlorophenol, 2,4-dimethylphenol, 2,4-dinitrophenol, 2,4-dinitrotoluene, 2,6-

dinitrotoluene, 2-chloroethyl vinyl ether, 2-chloronapthalene, 2-chlorophenol, 2-hexanone, 2-methylphenol, 2-nitroaniline, 2-nitrophenol, 3,3-dichlorobenzidine, 3/4-methylphenols, 3-nitroaniline, 4,6-dinitro-2-methylphenol, 4-bromophenylphenyl ether, 4-

chloro-3-methylphenol, 4-chlorophenyl phenyl ether, 4-methyl-2-pentanone, 4-nitroaniline, 4-nitrophenol, acrylonitrile, aldrin, alpha-chlordane, Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 1242, Aroclor 1254, Aroclor 1262, Aroclor 1268, benzene, 

benzyl alcohol, bis(2-ethylhexyl)phthalate, bromodichloromethane, bromoform, bromomethane, carbon disulfide, carbon tetrachloride, chlordane, chlorobenzene, chloroethane, chloromethane, cis-1,2-dichloroethene, cis-1,3-dichloropropene, dalapon, 

dibromodichloromethane, dicamba, dichlorodifluoromethane, dichloroprop, diethyl phthalate, dimethyl phthalate, di-n-octyl phthalate, dinoseb, endosulfan I, ethylbenzene, gamma-chlordane, hexachlorobenzene, hexachlorobutadiene, 

hexachlorocyclopentadiene, hexachloroethane, isophorone, isopropylbenzene, m/p-xylene, MCPA, MCPP, nitrobenzene, N-nitrosodi-n-propylamine, N-nitrosodiphenylamine, o-xylene, phenol, p-isoproyltoluene, styrene, tetrachloroethene, thallium, 

toluene, toxaphene, trans-1,2-dichloroethene, trans-1,3-dichloropropene, trichloroethene, trichlorofluoromethane, vinyl acetate, vinyl chloride, and xylenes, total.



Attachment E-9b. Sample Results for the Former FWEC Facility Outflow Channel Sediment Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location: SD-37 SD-38 SD-39 SD-40 SD-41

Sample Name: SD-37-10132014 SD-38-10132014 SD-39-10132014 SD-40-10132014 SD-41-10132014

Laboratory I.D.: 180-37779-1 180-37779-2 180-37779-5 180-37779-4 180-37779-3

Sample Date: 41925 41925 41925 41925 41925

Sample Depth (feet): 0-0 0-0 0-0 0-0 0-0

Source: RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations

Analytes: mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual.

Aluminum 6200 8000 6900 10000 4500

Antimony 0.49 L 0.49 L 0.55 L 0.57 L 0.24 L

Arsenic 6.5 5.2 4.8 4.2 3.7

Barium 36 B 46 B 32 B 55 B 28 B

Beryllium 0.41 0.44 0.41 0.79 0.29

Cadmium 1.3 B 0.54 B 0.25 J 0.41 B 0.68 B

Calcium 1700 1600 1200 1000 1400

Chromium 12 13 14 21 7

Cobalt 7.7 7.4 7.9 10 11

Copper 25 26 24 39 12

Iron 17000 J 16000 J 12000 J 12000 J 11000 J

Lead 48 49 63 88 29

Magnesium 1100 1600 1500 1700 1400

Manganese 680 J 190 J 250 J 340 J 690 J

Mercury 0.054 0.067 0.099 0.061 0.034

Nickel 14 15 15 18 13

Potassium 430 400 300 610 260 J

Selenium 0.68 0.82 0.73 0.84 0.3 J

Silver 15 43 17 13 4.7

Sodium 30 J 100 J 80 J 63 J 50 J

Vanadium 14 15 11 18 13

Zinc 230 J 110 J 48 J 120 J 110 J

Acenaphthene 0.018 J 0.015 J 0.019 U 0.014 U 0.039 U

Acenaphthylene 0.011 J 0.0095 J 0.023 U 0.017 U 0.046 U

Anthracene 0.051 0.038 J 0.045 J 0.025 J 0.04 U

Benzo[a]anthracene 0.24 0.16 0.13 J 0.1 J 0.051 U

Benzo[a]pyrene 0.31 0.21 0.12 J 0.11 J 0.041 U

Benzo[b]fluoranthene 0.6 0.34 0.15 J 0.16 0.064 U

Benzo[g,h,i]perylene 0.36 0.22 0.16 J 0.1 J 0.04 U

Benzo[k]fluoranthene 0.17 0.16 0.095 J 0.082 J 0.082 U

Chrysene 0.47 0.32 0.16 J 0.16 0.048 U

Dibenz(a,h)anthracene 0.079 0.051 0.022 U 0.016 U 0.045 U

Fluoranthene 0.85 0.57 0.35 0.32 0.26 J

Fluorene 0.02 0.017 J 0.027 U 0.02 U 0.053 U

Indeno[1,2,3-cd]pyrene 0.3 0.21 0.11 J 0.092 J 0.042 U

Naphthalene 0.0054 J 0.0082 J 0.017 U 0.013 U 0.035 U

Phenanthrene 0.36 0.26 0.18 J 0.15 0.14 J

Pyrene 0.52 0.36 0.19 J 0.19 0.17 J

NOTES:
B - Reported value may be wholly or partially due to contamination in an associated blank sample

J - Estimated

K - Reported Value may be biased high

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Qual - qualifier

U - Not detected

The following chemical compounds were analyzed for but were not detected in any sample: 1,1,2,2-tetrachloroethane, 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,2-dichloropropane, 1,3-dichlorobenzene, 1,4-dichlorobenzene, 2,4,5-T, 2,4,5-TP, 2,4,5-

trichlorophenol, 2,4,6-trichlorophenol, 2,4-D, 2,4-DB, 2,4-dichlorophenol, 2,4-dimethylphenol, 2,4-dinitrophenol, 2,4-dinitrotoluene, 2-chloroethyl vinyl ether, 2-chloronapthalene, 2-chlorophenol, 2-hexanone, 2-methylnaphthalene, 2-methylphenol, 2-nitroaniline, 2-

nitrophenol, 3,3-dichlorobenzidine, 3-nitroaniline, 4,4’-DDD, 4,4’-DDE, 4,4'-DDT, 4,6-dinitro-2-methylphenol, 4-bromophenylphenyl ether, 4-chloro-3-methylphenol, 4-chloroaniline, 4-chlorophenyl phenyl ether, 4-methyl-2-pentanone, 4-methylphenol, 4-nitroaniline, 4-

nitrophenol, acenaphthene, acenaphthylene, acrolein, acrylonitrile, aldrin, alpha-BHC, alpha-chlordane, anthracene, antimony, Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254, Aroclor 1260 Aroclor 1262, Aroclor 1268, arsenic, 

benzo[a]anthracene, benzo(a)pyrene, benzo[b]fluoranthene, benzo[g,h,i]perylene, benzo[k]fluoranthene,  beryllium, beta-BHC, bis(2-chloro-1-methylethyl)ether, bis(2-chloroethoxy)methane, bis(2-chloroethyl)ether, bis(2-ethylhexyl)phthalate, bromodichloromethane, 

bromoform, bromomethane, butyl benzyl phthalate, calcium, carbazole, carbon tetrachloride, chlordane, chloroethane, chrysene, cis-1,3-dichloropropene, cobalt, delta-BHC, dibenz(a,h)anthracene, dibenzofuran, dibromochloromethane, dicamba, 

dichlorodifluoromethane, dichloroprop, dieldrin, diethyl phthalate, dimethyl phthalate, di-n-butyl phthalate, di-n-octyl phthalate,endosulfan I, endosulfan II, endosulfan sulfate, endrin, endrin aldehyde, endrin ketone, fluoranthene, fluorene, gamma-BHC, gamma-

chlordane, heptachlor, heptachlor epoxide, hexachlorobenzene, hexachlorobutadiene, hexachlorocyclopentadiene, indeno(1,2,3-cd)pyrene, isophorone, isopropylbenzene, MCPA, mecoprop, methoxychlor, methylene chloride, naphthalene, nitrobenzene, N-nitrosodi-

n-propylamine, N-nitrosodiphenylamine, pentachlorophenol, phenanthrene, phenol, p-isoproyltoluene, selenium, silver, styrene, thallium, toxaphene, trans-1,2-dichloroethene, trans-1,3-dichloropropene, and vanadium.



Attachment E-10. Sample Results for the Affected area Watering Run Sediment Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania

Location: SW-SD-05 SW-SD-06 SW-SD-08 SW-SD-09 SW-SD-10 SW-SD-11 SW-SD-12 SW-SD-13 SW-SD-18 SW-SD-20

Sample Name: SD05-082411 SD06-082411 SD08-082411 SD09-082411 SD10-082411 SD11-082411 SD12-082411 SD13-082511 SD18-082511 SD20-082511

Laboratory I.D.: 180-3407-1 180-3407-5 180-3407-15 180-3407-9 180-3407-14 180-3407-18 180-3407-10 180-3416-1 180-3416-7 180-3416-11

Sample Date: 8/24/2011 8/24/2011 8/24/2011 8/24/2011 8/24/2011 8/24/2011 8/24/2011 8/25/2011 8/25/2011 8/25/2011

Sample Depth (feet): 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5

Source: TAI-P TAI-P TAI-P TAI-P TAI-P TAI-P TAI-P TAI-P TAI-P TAI-P

Analytes: mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual.

Formaldehyde 0.55 J 0.86 J 1.7 J 0.95 J 0.64 J 0.55 J 0.66 J 1 J 0.66 J 0.38 J

Cyanide, total 0.66 0.52 J 0.25 J 0.25 J 0.87

Aluminum 12000 4100

Antimony 1.3 U 0.34 L

Arsenic 24 4.7

Barium 180 B 88 B

Beryllium 1.9 0.37

Cadmium 0.52 J 0.2 L

Calcium 1500 B 830 B

Chromium 16 K 8.9 J

Cobalt 39 K 7.7 K

Copper 15 J 15 J

Iron 47000 14000 J

Lead 41 20 L

Magnesium 690 J 1300 J

Manganese 7500 J 930 J

Mercury 0.077 0.033 0.0095 J

Nickel 24 K 13 J

Potassium 310 J 400

Selenium 1.6 U 0.14 J

Silver 0.45 U 0.037 R

Sodium 55 J 120 J

Thallium 1.8 J 0.13 U

Vanadium 37 10

Zinc 260 J 89 J

2-Methylphenol 0.017 U 0.0036 U 0.02 U 0.031 U 0.029 U 0.018 U 0.0055 U 0.064 J 0.0071 U 0.0034 U

Anthracene 0.087 0.0021 J 0.0067 J 0.0086 U 0.012 J 0.0097 J 0.026 0.065 J 0.002 U 0.001 J

Carbazole 0.068 0.0016 J 0.0054 U 0.0081 U 0.0076 U 0.0047 U 0.016 0.057 J 0.0019 U 0.0009 U

Acetone 0.0073 U 0.0076 U 0.0085 U 0.0064 U 0.0061 U 0.0076 U 0.0059 U 0.0089 U 0.0061 U 0.0073 U

Acrolein 0.01 R 0.011 R 0.012 R 0.0091 R 0.0087 R 0.011 R 0.0083 R 0.013 R 0.0086 R 0.01 R

Chloroform 0.00086 U 0.00089 U 0.001 U 0.00075 U 0.00072 U 0.00089 U 0.00069 U 0.001 U 0.00071 U 0.00085 U

Methylene chloride 0.00099 U 0.001 U 0.0011 U 0.00086 U 0.00083 U 0.001 U 0.00086 J 0.0012 U 0.00082 U 0.00098 U

Trichloroethene 0.00097 U 0.001 U 0.0011 U 0.00085 U 0.00081 U 0.001 U 0.00077 U 0.0012 U 0.0008 U 0.00096 U

NOTES:
B - Reported value may be wholly or partially due to contamination in an associated blank sample

J - Estimated

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Qual - qualifier

R - Rejected

U - Not detected

Data results were not available to create a list of nondetected analytes for this area.



SW-SD-22 SW-SD-25 SW-SD-25 SW-SD-26 SW-SD-28 SW-SD-PW-07 SW-SD-PW-14 SW-SD-PW-15 SW-SD-PW-16 SW-SD-PW-17 SW-SD-PW-19

SD22-082511 SD25-082511_D SD25-082511 SD26-082411 SD28-082411 SD07-082411 SD14-082511 SD15-082411 SD16-082411 SD17-082511 SD19-082511

180-3416-15 180-3419-11 180-3419-11 180-3407-4 180-3407-6 180-3407-12 180-3416-3 180-3407-8 180-3407-19 180-3416-5 180-3416-9

8/25/2011 8/25/2011 8/25/2011 8/24/2011 8/24/2011 8/24/2011 8/25/2011 8/24/2011 8/24/2011 8/25/2011 8/25/2011

0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5

TAI-P TAI-P TAI-P TAI-P TAI-P TAI-P TAI-P TAI-P TAI-P TAI-P

mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual.

0.65 J 0.66 J 0.46 J 0.92 J 0.66 J 1 J 0.74 J 0.84 J 0.75 J 0.63 J 0.6 J

0.46 0.65 J 0.31 J

4700 9300 B

0.54 L 0.9 J

7 28

170 B 2900 B

0.71 2.3

0.74 L 3.3

620 B 2100 B

11 J 19 B

12 K 58 L

20 J 27

18000 J 53000 B

17 L 23

960 J 1100 B

930 J 26000 B

0.02 J 0.02 J

18 J 140 L

310 J 540 J

0.69 6 U

0.059 R 1.7 U

89 J 140 B

0.21 U 6 U

11 20

210 J 680 J

0.0016 U 0.003 U 0.0022 U 0.024 U 0.0078 U 0.037 U 0.042 U 0.028 U 0.012 U 0.0076 U 0.054 U

0.00044 U 0.0075 J 0.00063 U 0.0066 U 0.0022 U 0.01 U 0.012 J 0.021 J 0.012 J 0.0021 U 0.017 J

0.00041 U 0.0011 J 0.00059 U 0.0062 U 0.002 U 0.0099 U 0.013 J 0.0074 U 0.015 J 0.002 U 0.014 U

0.0068 U 0.0065 U 0.02 J 0.01 U 0.0066 U 0.0079 U 0.009 U 0.0059 U 0.01 U 0.0066 U 0.012 U

0.0096 R 0.0092 R 0.014 R 0.014 R 0.0093 R 0.011 R 0.013 R 0.0083 R 0.014 R 0.0093 R 0.017 R

0.00079 U 0.001 J 0.0011 U 0.0012 U 0.00077 U 0.00092 U 0.0011 U 0.00069 U 0.0012 U 0.00077 U 0.0014 U

0.00091 U 0.014 0.0017 J 0.0014 U 0.00089 U 0.0011 U 0.0012 U 0.00079 U 0.0013 U 0.00088 U 0.0016 U

0.00089 U 0.037 0.0013 U 0.0013 U 0.00087 U 0.001 U 0.0012 U 0.00078 U 0.0013 U 0.012 0.0015 U



SW-SD-PW-21 SW-SD-PW-23 SW-SD-PW-24 SW-SD-PW-27 SW-SD-PW-29 SW-SD-PW-30

SD21-082511 SD23-082511 SD24-082511 SD27-082411 SD29-082411 SD30-082411

180-3416-13 180-3416-17 180-3416-19 180-3407-7 180-3407-2 180-3407-3

8/25/2011 8/25/2011 8/25/2011 8/24/2011 8/24/2011 8/24/2011

0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5

TAI-P TAI-P TAI-P TAI-P TAI-P TAI-P

mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual. mg/kg Qual.

0.98 J 0.91 J 0.87 J 0.94 J 0.89 J 0.97 J

0.14 J 0.28 J

2000 3900

0.12 L 0.19 L

2.1 3.5

31 B 63 B

0.21 J 0.41

0.39 L 0.41 L

170 J 460 B

3.1 J 6.1 J

3.5 K 8.2 K

3.5 J 7.1 J

5600 J 11000 J

5.4 L 11 L

400 J 1200 J

490 J 1000 J

0.0087 J 0.014 J

5.4 J 12 J

240 J 350

0.13 U 0.13 U

0.036 R 0.037 R

28 B 35 B

0.13 U 0.14 J

3.4 7.1

40 J 67 J

0.0015 U 0.0034 U 0.0022 U 0.0077 U 0.015 U 0.0034 U

0.00041 U 0.0017 J 0.00078 J 0.0021 U 0.032 J 0.00094 U

0.00055 J 0.00091 U 0.00059 U 0.002 U 0.017 J 0.00089 U

0.0063 U 0.0074 U 0.0096 U 0.0065 U 0.0063 U 0.0073 U

0.0089 R 0.01 R 0.014 R 0.0092 R 0.0089 R 0.01 R

0.00074 U 0.00086 U 0.0011 U 0.00076 U 0.00073 U 0.00085 U

0.00085 U 0.00099 U 0.0013 U 0.00088 U 0.00084 U 0.00098 U

0.00083 U 0.00097 U 0.0013 U 0.00086 U 0.00083 U 0.00095 U



Attachment E-11. Sample Results for the Former FWEC Facility Retention Pond Surface Water Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location: SW-SD-01 SW-SD-02 SW-SD-02 SW-SD-03

Sample Name: SW01-082411 SW02-082411_D SW02-082411 SW03-082411

Laboratory I.D.: 180-3403-6 180-3403-4 180-3403-4 180-3403-8

Sample Date: 8/24/2011 8/24/2011 8/24/2011 8/24/2011

Sample Depth (feet): 0-0 0-0 0-0 0-0

Source: RI Field Investigations RI Field Investigations RI Field Investigations RI Field Investigations

Analytes: mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual.

Aluminum 0.013 B 0.014 B 0.015 B 0.015 B

Barium 0.02 J 0.01 J 0.01 J 0.01 J

Calcium 44 26 26 23

Cobalt 0.0004 U 0.0004 U 0.00042 J 0.0004 U

Copper 0.0029 J 0.0027 U 0.0029 J 0.0027 U

Iron 0.061 J 0.046 J 0.052 J 0.064 J

Magnesium 1.4 J 0.88 J 0.89 J 0.81 J

Manganese 0.0038 J 0.0014 J 0.002 J 0.0014 J

Nickel 0.0076 J 0.0016 U 0.0022 J 0.0016 U

Potassium 1.6 J 0.92 J 0.9 J 1.1 J

Sodium 2.9 J 1 J 1.2 J 0.77 J

Zinc 0.018 K 0.014 K 0.013 K 0.011 K

Butyl benzyl phthalate 0.00041 J 0.00057 J 0.00058 J 0.00049 J

Fluoranthene 0.000055 J 0.000016 U 0.000016 U 0.000041 J

Phenanthrene 0.000061 J 0.000042 U 0.000042 U 0.00005 J

Pyrene 0.000031 J 0.000016 U 0.000016 U 0.000027 J

NOTES:
B - Reported value may be wholly or partially due to contamination in an associated blank sample

J - Estimated

mg/kg - milligrams per kilogram

Qual - qualifier

U - Not detected

The following chemical compounds were analyzed for but were not detected in any sample: 1,1,1-trichloroethane, 1,1,2,2-tetrachloroethane, 1,1,2-trichloroethane, 1,1-dichloroethane, 1,1-

dichloroethene, 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,2-dichloroethane, 1,2-dichloropropane, 1,3-dichlorobenzene, 1,4-dichlorobenzene, 1,4-dioxane, 2,4,5-trichlorophenol, 2,4,6-

trichlorophenol, 2,4-dichlorophenol, 2,4-dimethylphenol, 2,4-dinitrophenol, 2,4-dinitrotoluene, 2,6-dinitrotoluene, 2-butanone, 2-chloroethyl vinyl ether, 2-chloronapthalene, 2-chlorophenol, 2-

hexanone, 2-methylnaphthalene, 2-methylphenol, 2-nitroaniline, 2-nitrophenol, 3,3-dichlorobenzidine, 3-nitroaniline, 4,4’-DDD, 4,4’-DDE, 4,4'-DDT, 4,6-dinitro-2-methylphenol, 4-bromophenylphenyl 

ether, 4-chloro-3-methylphenol, 4-chloroaniline, 4-chlorophenyl phenyl ether, 4-methyl-2-pentanone, 4-methylphenol, 4-nitroaniline, 4-nitrophenol, acenaphthene, acenaphthylene, acetone, acrolein, 

acrylonitrile, aldrin, alpha-BHC, anthracene, antimony, Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254, Aroclor 1260 Aroclor 1262, Aroclor 1268, arsenic, 

benzene, benzo[a]anthracene, benzo(a)pyrene, benzo[b]fluoranthene, benzo[g,h,i]perylene, benzo[k]fluoranthene,  beryllium, beta-BHC, bis(2-chloro-1-methylethyl)ether, bis(2-

chloroethoxy)methane, bis(2-chloroethyl)ether, bis(2-ethylhexyl)phthalate, bromodichloromethane, bromoform, bromomethane, cadmium, carbazole, carbon disulfide, carbon tetrachloride, 

chlordane, chlorobenzene, chloroethane, chloroform, chloromethane, chromium, chrysene, cis-1,2-dichloroethene, cis-1,3-dichloropropene, cyanide, delta-BHC, dibenz(a,h)anthracene, 

dibenzofuran, dibromochloromethane, dichlorodifluoromethane, dieldrin, diethyl phthalate, dimethyl phthalate, di-n-butyl phthalate, di-n-octyl phthalate, endosulfan I, endosulfan II, endosulfan 

sulfate, endrin, endrin aldehyde, endrin ketone, ethylbenzene, fluorene, formaldehyde, gamma-BHC, heptachlor, heptachlor epoxide, hexachlorobenzene, hexachlorobutadiene, 

hexachlorocyclopentadiene, hexachloroethane, indeno(1,2,3-cd)pyrene, isophorone, isopropylbenzene, lead, m/p xylene, mercury, methoxychlor, methylene chloride, naphthalene, nitrobenzene, N-

nitrosodi-n-propylamine, N-nitrosodiphenylamine, o-xylene, pentachlorophenol, phenol, p-isoproyltoluene, selenium, silver, styrene, tetrachloroethene, thallium, toluene, toxaphene, trans-1,2-

dichloroethene, trans-1,3-dichloropropene, trichloroethene, trichlorofluoromethane, vanadium, vinyl chloride, and xylenes, total.



Attachment E-12. Sample Results for the Former FWEC Facility Watering Run Surface Water Used in the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania

Location: 181C-SPRING 181C-SPRING 192C-SPRING 201C-SPRING 201C-SPRING CSG-SPRING SW-SD-05

Sample Name:
181 CHURCH RD - 

SPRING 181 Spring - 09202013

192 CHURCH RD - 

SPRING 201 CHURCH RD-SPRING 201 Spring - 09202013 Camp St. George Spring - SW05-050511

Laboratory I.D.: 460-56586-7 460-63403-4 460-56586-5 460-56711-1 460-63403-3 460-63403-2 460-26568-9

Sample Date: 5/22/2013 9/20/2013 5/22/2013 5/23/2013 9/20/2013 9/20/2013 5/5/2011

Sample Depth (feet): 0-0 0-0 0-0 0-0 0-0 0-0 0-0

Source: Final RI Investigations Final RI Investigations Final RI Investigations Final RI Investigations Final RI Investigations Final RI Investigations

Final RI 

Investigations

Analytes: mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual.

Formaldehyde 0.005 U 0.005 U 0.005 U 0.005 U

Aluminum

Antimony

Barium

Beryllium

Calcium

Chromium

Copper

Iron

Magnesium

Manganese

Nickel

Potassium

Sodium

Zinc

Carbazole 0.0012 U 0.0012 U 0.0012 U

1,1,1-Trichloroethane 0.00071 J 0.00054 J 0.00006 U 0.00033 J 0.00021 J 0.00006 U 0.00025 U

Diethyl phthalate 0.0014 U 0.0014 U 0.0014 U

2-Butanone 0.0023 U 0.0023 U 0.0023 U 0.0023 U 0.0023 U 0.0023 U 0.00082

4-Methyl-2-pentanone 0.00099 U 0.00099 U 0.00099 U 0.00099 U 0.00099 U 0.00099 U 0.00068 U

Acetone 0.0027 U 0.0027 U 0.0027 U 0.0027 U 0.0027 U 0.0027 U 0.0025 U

Bromodichloromethane 0.00012 U 0.00012 U 0.00012 U 0.00012 U 0.00012 U 0.00026 J 0.000093 U

Chloroform 0.00008 U 0.00008 U 0.00008 U 0.00008 U 0.000085 J 0.0035 0.00015 U

Dichlorodifluoromethane 0.00022 U 0.00022 U 0.00022 U 0.00022 U 0.00022 U 0.00053 J 0.00029 U

Trichloroethene 0.00009 U 0.00016 J 0.0013 0.061 0.048 0.009 0.00018 U

Trichlorofluoromethane 0.00015 U 0.00015 U 0.00015 U 0.0018 J 0.00088 J 0.0026 0.00016 U

NOTES:
B - Reported value may be wholly or partially due to contamination in an associated blank sample

J - Estimated

K - Reported Value may be biased high

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Qual - qualifier

U - Not detected

The following chemical compounds were analyzed for but were not detected in any sample: 1,1,2,2-tetrachloroethane, 1,1,2-trichloroethane, 1,1-dichloroethane, 1,1-dichloroethene, 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,2-

dichloroethane, 1,2-dichloropropane, 1,3-dichlorobenzene, 1,4-dichlorobenzene, 1,4-dioxane, 2,4,5-trichlorophenol, 2,4,6-trichlorophenol, 2,4-dichlorophenol, 2,4-dimethylphenol, 2-chloroethyl vinyl ether, 2-hexanone, 2-methylphenol, 4,4’-

DDD, 4,4’-DDE, 4,4'-DDT, aldrin, alpha-BHC, Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254, Aroclor 1260 Aroclor 1262, Aroclor 1268, arsenic, benzene, beta-BHC, bis(2-chloroethyl)ether, bromoform, 

bromomethane, cadmium, carbon disulfide, carbon tetrachloride, chlordane, chlorobenzene, chloroethane, chloromethane, cis-1,2-dichloroethene, cis-1,3-dichloropropene, cobalt, cyanide, delta-BHC, dibromochloromethane, dieldrin, diethyl 

phthalate, endosulfan I, endosulfan II, endosulfan sulfate, endrin, endrin aldehyde, endrin ketone, ethylbenzene, gamma-BHC, heptachlor, heptachlor epoxide, isopropylbenzene, lead, m/p xylene, mercury, methoxychlor, methylene chloride, o-

xylene, phenol, p-isoproyltoluene, selenium, silver, styrene, tetrachloroethene, thallium, toluene, toxaphene, trans-1,2-dichloroethene, trans-1,3-dichloropropene, vanadium, vinyl chloride, and xylenes, total.



SW-SD-06 SW-SD-06 SW-SD-PW-07 SW-SD-PW-07 SW-SD-08 SW-SD-08 SW-SD-09 SW-SD-09 SW-SD-10 SW-SD-10 SW-SD-11

SW06-050511 SW06-082411 SW07-050511 SW07-082411 SW08-050511 SW08-082411 SW09-050511 SW09-082411 SW10-050511 SW10-082411 SW11-050511

460-26568-10 180-3419-2 460-26568-13 180-3403-3 460-26568-14 180-3403-7 460-26568-16 180-3403-16 460-26568-17 180-3403-5 460-26568-18

5/5/2011 8/25/2011 5/5/2011 8/24/2011 5/5/2011 8/24/2011 5/5/2011 8/24/2011 5/5/2011 8/24/2011 5/5/2011

0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual.

0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U

0.73 B 0.0097 B

0.0013 U 0.0013 U

0.033 J 0.043 J

0.00038 B 0.00023 U

9.3 11

0.0012 J 0.00057 U

0.0027 U 0.0027 U

0.72 0.012 U

2.1 J 3.1 J

0.077 0.083

0.0019 J 0.0017 J

0.89 J 0.91 J

13 26

0.018 J 0.01 K

0.000016 U 0.000015 U 0.000016 U 0.000015 U 0.000015 U

0.00025 U 0.00029 U 0.00025 U 0.00029 U 0.00025 U 0.00029 U 0.00025 U 0.00029 U 0.00025 U 0.00029 U 0.00025 U

0.00014 U 0.00014 U 0.00014 U 0.00014 U 0.00014 U

0.00082 0.00055 U 0.00082 0.00055 U 0.00082 0.00055 U 0.00082 0.00055 U 0.00082 0.00055 U 0.00082

0.00068 U 0.00053 U 0.00068 U 0.00053 U 0.00068 U 0.00053 U 0.00068 U 0.00053 U 0.00068 U 0.00053 U 0.00068 U

0.0025 U 0.0025 U 0.0025 U 0.0025 U 0.0025 U 0.0025 U 0.0025 U 0.0025 U 0.0025 U 0.0025 U 0.0025 U

0.000093 U 0.00013 U 0.000093 U 0.00013 U 0.000093 U 0.00013 U 0.000093 U 0.00013 U 0.000093 U 0.00013 U 0.000093 U

0.00015 U 0.00017 U 0.00015 U 0.00017 U 0.00015 U 0.00017 U 0.00015 U 0.00017 U 0.00015 U 0.00017 U 0.00015 U

0.00029 U 0.00019 U 0.00029 U 0.00019 U 0.00029 U 0.00019 U 0.00029 U 0.00019 U 0.00029 U 0.00019 U 0.00029 U

0.00018 U 0.00014 U 0.00018 U 0.00014 U 0.00018 U 0.00014 U 0.0005 J 0.00038 J 0.00018 U 0.00014 U 0.00018 U

0.00016 U 0.0002 U 0.00016 U 0.0002 U 0.00016 U 0.0002 U 0.00016 U 0.0002 U 0.00016 U 0.0002 U 0.00016 U



SW-SD-11 SW-SD-12 SW-SD-12 SW-SD-13 SW-SD-13 SW-SD-PW-15 SW-SD-PW-15 SW-SD-PW-16 SW-SD-PW-16 SW-SD-18 SW-SD-18

SW11-082411 SW12-050511 SW12-082411 SW13-050511 SW13-082411 SW15-050511 SW15-082411 SW16-050511 SW16-082411 SW18-050511 SW18-082411

180-3403-9 460-26568-19 180-3403-18 460-26568-27 180-3419-4 460-26568-29 180-3403-17 460-26568-31 180-3419-3 460-26568-33 180-3419-7

8/24/2011 5/5/2011 8/24/2011 5/5/2011 8/25/2011 5/5/2011 8/24/2011 5/5/2011 8/25/2011 5/5/2011 8/25/2011

0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual.

0.0093 J 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U

0.057 B

0.0018 J

0.032 J

0.00023 U

7.9

0.00066 K

0.0037 J

0.1

1.6 J

0.0057 J

0.0016 U

1.1 J

26

0.014 K

0.000015 U 0.000016 U 0.000015 U 0.000015 U 0.000016 U 0.000016 U

0.00029 U 0.00025 U 0.00029 U 0.00025 U 0.00029 U 0.00025 U 0.00029 U 0.00025 U 0.00029 U 0.00025 U 0.00029 U

0.00014 U 0.00099 J 0.00014 U 0.00014 U 0.0013 0.00014 U

0.00055 U 0.0032 J 0.00055 U 0.0039 J 0.0031 J 0.00082 0.00055 U 0.00082 0.00055 U 0.00082 0.00055 U

0.00053 U 0.00068 U 0.00053 U 0.00068 U 0.00079 J 0.00068 U 0.00053 U 0.00068 U 0.00053 U 0.00068 U 0.00053 U

0.0025 U 0.0074 J 0.0025 U 0.0097 J 0.031 0.0025 U 0.0025 U 0.0025 U 0.0025 U 0.0025 U 0.014

0.00013 U 0.000093 U 0.00013 U 0.000093 U 0.00013 U 0.000093 U 0.00013 U 0.000093 U 0.00013 U 0.000093 U 0.00013 U

0.00017 U 0.00015 U 0.00017 U 0.00015 U 0.00017 U 0.00015 U 0.00017 U 0.00015 U 0.00017 U 0.00015 U 0.00017 U

0.00019 U 0.00029 U 0.00019 U 0.00029 U 0.00019 U 0.00029 U 0.00019 U 0.00029 U 0.00019 U 0.00029 U 0.00019 U

0.00014 U 0.00018 U 0.00014 U 0.00018 U 0.00014 U 0.0013 0.0027 0.001 0.00069 J 0.0015 0.0013

0.0002 U 0.00016 U 0.0002 U 0.00016 U 0.0002 U 0.00016 U 0.0002 U 0.00016 U 0.0002 U 0.00016 U 0.0002 U



SW-SD-PW-19 SW-SD-PW-19 SW-SD-20 SW-SD-20 SW-SD-PW-21 SW-SD-PW-21 SW-SD-22 SW-SD-22 SW-SD-PW-24 SW-SD-PW-24 SW-SD-25

SW19-050511 SW19-082411 SW20-050511 SW20-082411 SW21-050511 SW21-082411 SW22-050511 SW22-082511 SW24-050511 SW24-082511 SW25-050511

460-26568-34 180-3419-8 460-26568-15 180-3419-9 460-26568-20 180-3419-10 460-26568-21 180-3416-21 460-26568-23 180-3416-23 460-26568-24

5/5/2011 8/25/2011 5/5/2011 8/25/2011 5/5/2011 8/25/2011 5/5/2011 8/25/2011 5/5/2011 8/25/2011 5/5/2011

0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual.

0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U

0.041 B

0.0023 J

0.031 J

0.00023 U

7.9

0.00057 U

0.0029 J

0.11

1.8 J

0.0015 J

0.0016 U

1.1 J

23

0.0092 K

0.000053 J 0.000015 U 0.000015 U 0.000015 U 0.000015 U

0.00025 U 0.00029 U 0.00025 U 0.00029 U 0.00025 U 0.00029 U 0.00025 U 0.00029 U 0.00025 U 0.00029 U 0.00025 U

0.00014 U 0.00014 U 0.00014 U 0.00014 U 0.00014 U

0.00082 0.00055 U 0.00082 0.00055 U 0.00082 0.00055 U 0.00082 0.00055 U 0.00082 0.00055 U 0.00082

0.00068 U 0.00053 U 0.00068 U 0.00053 U 0.00068 U 0.00053 U 0.00068 U 0.00053 U 0.00068 U 0.00053 U 0.00068 U

0.0025 U 0.024 0.0025 U 0.0033 J 0.0025 U 0.0025 U 0.0025 U 0.0025 U 0.0025 U 0.0025 U 0.0025 U

0.000093 U 0.00013 U 0.000093 U 0.00013 U 0.000093 U 0.00013 U 0.000093 U 0.00013 U 0.000093 U 0.00013 U 0.000093 U

0.00015 U 0.00017 U 0.00015 U 0.00017 U 0.00015 U 0.00017 U 0.00015 U 0.00017 U 0.00015 U 0.00017 U 0.00015 U

0.00029 U 0.00019 U 0.00029 U 0.00019 U 0.00029 U 0.00019 U 0.00029 U 0.00019 U 0.00029 U 0.00019 U 0.00029 U

0.00034 J 0.00037 J 0.00018 U 0.00014 U 0.00018 U 0.00014 U 0.00018 U 0.00014 U 0.00055 J 0.00014 U 0.00018 U

0.00016 U 0.0002 U 0.00016 U 0.0002 U 0.00016 U 0.0002 U 0.00016 U 0.0002 U 0.00016 U 0.0002 U 0.00016 U



SW-SD-25 SW-SD-26 SW-SD-26 SW-SD-PW-27 SW-SD-PW-27 SW-SD-28 SW-SD-28 SW-SD-PW-29 SW-SD-PW-29

SW25-082511 SW26-050511 SW26-082411 SW27-050511 SW27-082411 SW28-050511 SW28-082411 SW29-050511 SW29-082411

180-3416-24 460-26568-8 180-3403-12 460-26568-11 180-3403-15 460-26568-12 180-3403-14 460-26568-7 180-3403-10

8/25/2011 5/5/2011 8/24/2011 5/5/2011 8/24/2011 5/5/2011 8/24/2011 5/5/2011 8/24/2011

0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

Final RI 

Investigations

mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual. mg/l Qual.

0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U

0.065 B 0.0097 U

0.0013 U 0.0013 U

0.044 J 0.041 J

0.00023 U 0.00023 U

13 13

0.00057 U 0.00057 U

0.0027 U 0.0027 U

0.012 U 0.012 U

2.8 J 2.7 J

0.012 J 0.028

0.0016 J 0.0016 U

0.85 J 0.84 J

18 19

0.016 K 0.0061 K

0.000015 U 0.000016 U 0.000015 U 0.000016 U 0.000015 U

0.00029 U 0.00025 U 0.00029 U 0.00025 U 0.00029 U 0.00025 U 0.00029 U 0.00025 U 0.00029 U

0.00014 U 0.00015 U 0.00014 U 0.00015 U 0.00014 U

0.00055 U 0.00082 0.00055 U 0.00082 0.00055 U 0.00082 0.00055 U 0.00082 0.00055 U

0.00053 U 0.00068 U 0.00053 U 0.00068 U 0.00053 U 0.00068 U 0.00053 U 0.00068 U 0.00053 U

0.0025 U 0.0025 U 0.0025 U 0.0025 U 0.0025 U 0.0025 U 0.0025 U 0.0025 U 0.0025 U

0.00013 U 0.000093 U 0.00013 U 0.000093 U 0.00013 U 0.000093 U 0.00013 U 0.000093 U 0.00013 U

0.00017 U 0.00015 U 0.00017 U 0.00015 U 0.00017 U 0.00015 U 0.00017 U 0.00015 U 0.00017 U

0.00019 U 0.00029 U 0.00019 U 0.00029 U 0.00019 U 0.00029 U 0.00019 U 0.00029 U 0.00019 U

0.00014 U 0.00018 U 0.00014 U 0.00018 U 0.00014 U 0.00018 U 0.00014 U 0.00018 U 0.00014 U

0.0002 U 0.00016 U 0.0002 U 0.00016 U 0.0002 U 0.00016 U 0.0002 U 0.00016 U 0.0002 U



Attachment E-13. Sample Results for the Former FWEC MIP 2 Groundwater Used for the Indoor Air Component of the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania
Location: MIP2-B20A MIP2-B20A MIP2-B30

Sample Name: GW-MIP2-B20A GW-MIP2-B20A_D GW-MIP2-B30

Laboratory I.D.: 460-20598-6 460-20598-6 460-20598-7

Sample Date: 12/1/2010 12/1/2010 12/1/2010

Sample Depth (feet): 0 0 0

Source: RI Field Investigations RI Field Investigations RI Field Investigations

Analytes: mg/l Qual. mg/l Qual. mg/l Qual.

Formaldehyde 0.0342 J 0.0379 J 0.0117 J

Aluminum 5.42 7.91 513

Antimony 0.0046 U 0.0049 J 0.023 U

Arsenic 0.0067 0.0081 0.18

Barium 0.181 J 0.168 J 3.49

Beryllium 0.00094 U 0.00094 U 0.0412

Calcium 7.76 7.43 94.9

Chromium 0.012 0.0126 2.17

Cobalt 0.0859 0.0838 0.878

Copper 0.0358 0.0363 1.15

Iron 10.2 8.71 1160

Lead 0.0104 B 0.0099 B 2.46

Magnesium 6.2 5.99 110

Manganese 9.38 9.04 64.3

Mercury 0.00018 U 0.00018 U 0.0017

Nickel 0.0409 0.0391 J 1.19

Potassium 4.11 L 3.43 L 29.7 L

Sodium 13.3 L 12.4 L 9.8 L

Vanadium 0.0058 J 0.0064 J 0.575

Zinc 0.0818 0.0807 3.77

4,4'-DDT 0.000037 J 0.00001 U

delta-BHC 0.000015 J 0.0000093 U

gamma-BHC (Lindane) 0.000018 J 0.000012 U

2-Methylnaphthalene 0.0045 J 0.0069 J 0.0035 U

Benzo[a]anthracene 0.00027 U 0.0003 U 0.00073 J

Benzo[a]pyrene 0.00018 U 0.0002 U 0.00042 J

Benzo[b]fluoranthene 0.00021 U 0.00023 U 0.00058 J

Methoxychlor 0.00018 0.000013 U

Naphthalene 0.013 0.02 0.0041 U

Phenanthrene 0.0045 J 0.0054 J 0.004 U

1,1,1-Trichloroethane 34 26 0.025

1,1,2-Trichloroethane 0.031 J 0.029 J 0.0001 U

1,1-Dichloroethane 2.4 2 0.0036

1,1-Dichloroethene 4.5 3.3 0.012

1,2-Dichloroethane 0.024 U 0.024 U 0.00042 J

1,4-Dioxane 0.73 L 0.76 L 0.013 L

Acetone 1.6 1.6 0.0025 U

Acrolein* 0.19 R 0.19 R 0.0019 R

Benzene 0.013 U 0.013 U 0.00051 J

Chloroform 0.015 U 0.015 U 0.0003 J

cis-1,2-Dichloroethene 0.02 U 0.02 U 0.004

Ethylbenzene 0.035 J 0.028 J 0.00025 U

Tetrachloroethene 0.055 J 0.047 J 0.03

Toluene 0.009 U 0.009 U 0.0002 J

Trichloroethene 0.053 J 0.018 U 0.0063

Xylenes, Total 0.26 J 0.21 J 0.00043 U

NOTES:
* Acrolein was not used in the risk assessment because the data was rejected during the validation process.

J - Estimated

L - Reported value may be biased low

mg/kg - milligrams per kilogram

Qual - qualifier

U - Not detected



Attachment E-14.Sample Results for the Additional Samples Collected for the Purpose of Chromium Speciation Used for the Baseline Human Health Risk Assessment
Mountain Top, Pennsylvania

Surface Water and Groundwater Results(a)

PEA Watering Run Watering Run NA NA NA NA NA NA

Matrix Surface Water Surface Water Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water

Sample_Tag DUP-SW SW-06-C-GB DUP 1-041316 GW DUP 1-041316 GW EB-01-C-GWMW041316-110 EB-01-C-GWMW041316-110 FB-1 FB-1

Lab_ID 1616031-18RE1 1616031-16RE1 1616031-22RE1 1616031-23 1616031-20RE1 1616031-21 1616031-24RE1 1616031-25

Sample Date 04/13/2016 04/13/2016 04/13/2016 04/13/2016 04/13/2016 04/13/2016 04/13/2016 04/13/2016

Analyte Units
Chromium (Total) - Total µg/L 0.365 J 1.1 J R R 0.041 J

Chromium (Total) - Dissolved µg/L 0.366 J 0.378 J R R 0.034 J

Chromium (VI) - Dissolved µg/L 0.112 0.106 R R 0.03 U

(a) Section 6.1 of the report discusses the hexavalent chromium, and explains that because the presence of hexavalent chromium in groundwater is unknown, all chromium in groundwater was conservatively assumed to be hexavalent chromium.

Sediment and Soil Results
PEA Ret Pond Ret Pond ShotBlast ShotBlast ShotBlast ExWaste ExWaste ExWaste ExWaste

Matrix Sed Sed Soil Soil Soil Soil Soil Soil Soil

Sample_Tag DUP 2-041316 SD-02-C-GB-SS FCR-03-C-GB-SS FCR-04-C-GB-SS FCR-05-C-GB-SS FCR-06-C-GB-SS FCR-07-C-GB-SS FCR-08-C-GB-SS FCR-09-C-GB-SS

Lab_ID 1616031-06 1616031-05 1616031-04 1616031-03 1616031-01 1616031-15 1616031-12 1616031-13 1616031-14

Sample Date 04/13/2016 04/13/2016 04/13/2016 04/13/2016 04/13/2016 04/13/2016 04/13/2016 04/13/2016 04/13/2016

Analyte Units
Chromium (Total) - Total mg/kg dry 32.0 30.4 23.6 J 40.6 J 52.4 J 22 J 15.6 J 19.8 J 15.4 J

Chromium (VI) - Dissolved mg/kg dry 0.015 UJ 0.014 UJ 0.332 0.184 0.945 0.003 U 0.003 U 0.003 U 0.003 U

Percent Total Solids % 13.85 14.10 76.10 82.36 89.41 66.02 73.99 66.58 69.99

Oxidation/Reduction Potential mV dry 431 J 427 J 417 J 420 J 418 494 474 476 467

pH pH units dry 7.16 7.22 7.23 7.16 6.74 5.02 5.56 5.69 6.06

J = estimated value

R = rejected and unusable

U = undetected

UJ- = undetected with low biased detection limit



FWEC/Church Road TCE Site
Baseline Human Health Risk Assessment Report

Mountain Top, Luzerne County, Pennsylvania

ATTACHMENT F

HISTORICAL DATA RESULTS USED IN THE
BASELINE HUMAN HEALTH RISK ASSESSMENT
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From WCC, 1986 (GFEE, 1985) WCC, 1986.  Field Investigation Report-Phase I for Foster Wheeler 
Energy Corporation and Foster Wheeler Corporation Mountaintop Plant.  Woodward-Clyde 
Consultants.  June 1986. (Data comes from GFEE, found within FSP of this report.)  
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CONSUL TWtG ENGINEERS, GEOLOGISTS AND ENVMOMIENTAL SCIENTISTS 

WAYNE, NEW .IERSEY 

DR. B't: T JD )SCALE: NONE I ,..OJ. NO.: 16C.u62 

CK'D. BY: FS I DATE: I FEB 1186 I FIG. NO.: 1-3 



GANNETT • MCCREATH LABORATORIES 
ANALYTICAL ANO CONSULTING CHEMISTS 

P .0. BOX 1 963 

HARRISBURG. PA 1 71 05 

TELEPHONE (71 7) 763·72 1 1 

LABORATORY NO. 023791001 DATE - NOVEMBER 25, 1985 

CREST FOAM 

SAMPLE ID NUMBER - 854153 

SAMPLE DESIGNATION - S-1 

DATE RECEIVED- NOV 07,1985 

THE RESULTS OF ANALYSES F'ERFORMED ON THE ABOVE REFERENCED SAMF'LE 
AF:E AS FOLLOWS: 

ANALYSIS PERFORMED RESULT 

TCE 2.4 PPM 

PPM - PARTS PER MILLION 

RESPECTFULLY SUBMITTED, 

GANNETT - MC CREATH LABORATORIES 

f'JJwje.~% 
MAX E. SNAVELY, ~ERVISOR 



GANNETT • ·MCCREATH LA.BORA.TORIES 
ANALYTICAL ANO CONSULTING CHEMISTS 

P.O. BOX 1 963 

HARRISBURG. PA 1 71 OS 

TELEPHONE (717) 763·72 1 1 

LABORATORY NO. 023791001 DATE - NOVEMBER 25, 1985 

CREST FOAM 

SAMPLE ID NUMBER - 854154 

SAMPLE DESIGNATION - S-2 

DATE RECEIVED- NOV 07,1985 

THE RESULTS OF ANALYSES PERFORMED ON THE ABOVE REFERENCED SAM~LE 
ARE AS FOLLOWS: 

ANALYSIS PERFORMED RESULT 

TCE 10.7 f•PM 

PPM - PARTS PER MILLION 

RESPECTFULLY SUBMITTED, 

GANNETT - MC CREATH LABORATORIES 



GANNETT • MCCREATH LA.BORA.TORIES 
ANALYTICAL AND CONSULTING CHEMISTS 

P.O. BOX 1963 

HARRISBURG. PA 171 0!5 

TELEPHONE (717) 763·721 1 

LABORATORY NO. 023791001 DATE - NOVEMBER 25, 1985 

CREST FOAM 

SAMPLE ID NUMBER - 854155 

SAMPLE DESIGNATION - S-3 

DATE RECEIVED- NOV 07,1985 

THE RESULTS OF ANALYSES PERFORMED ON THE ABOVE REFERENCED SAMPLE 
ARE AS FOLLOWS: 

ANALYSIS PERFORMED RESULT 

TCE 4. 5 F'PM 

PPM - PARTS PER MILLION 

RESPECTFULLY SUBMITTED, 

GANNETT - HC CREATH LABORATORIES 

l'ft./~7 
MAX E. SNAVELY, SUPERVISOR 



GANNETT • MC~TH LABORATORIES 
ANALYTICAL ANO CONSULTING CHEMISTS 

P .0. BOX 1 963 

HARRISBURG. PA 171 OS 

TELEPHONE (71 7) 763·721 1 

LABORATORY NO. 023791001 DATE - NOVEMBER 25, 1985 

CREST FOAM 

SAMPLE ID NUMBER - 854156 

SAMPLE DESIGNATION - S-4 

DATE RECEIVED- NOV 07,1985 

THE RESULTS OF ANALYSES PERFORMED ON THE ABOVE REFERENCED SAMPLE 
ARE AS FOLLOWS: 

ANALYSIS PERFORMED RESULT 

TCE 13.1 PPM 

PPM - PARTS PER MILLION 

RESPECTFULLY SUBMITTED, 

GANNETT - MC CREATH LABORATORIES 

'He.~rJ 
MAX E. SNAVELY, SUPERVISOR 



GANNET!' • MCCREATH LA..BOIU.TORIES 
ANALYTICAL ANO CONSULTING CHEMISTS 

P.O. BOX 1 963 

HARRISBURG. PA 1 71 0!5 

TELEPHONE (717) 783·721 1 

LABORATORY NO. 023791001 DATE - DECEMBER 23, 1985 

CREST FOAM 

~SAMPLE ID NUMBER - 854453 

SAMPLE DESIGNATION - S-5 

DATE RECEIVED -DEC 06,1985 

THE RESULTS OF ANALYSES F'ERFORMED ON THE ABOVE REFERENCED SAM~LE 
AF:E AS FOLLOWS: 

ANALYSIS PERFORMED RESULT 

TRICHLOROETHYLENE 0.08 PPM 

PPM - PARTS PER MILLION 

RESPECTFULLY SUBMITTED, 

GANNETT - MC CREATH LABORATORIES 

if¥ e. .A.~-j-
MAX E. SNAVELY, SUPERVISOR 



GA.NNETI' • MCCR.EA.TH LABORATORIES 
ANAL Y'TICAL ANO CONSULTING CHEMISTS 

P .0. BOX 1 963 

HARRISBURG. PA 171 OS 

TELEPHONE (717) 763·72 1 1 

LABORATORY NO. 023791001 DATE - DECEMBEF: 23 I 19:35 

CREST FOAM 

SAMPLE ID NUMBER - 854454 

SAMPLE DESIGNATION - ·s-6 

DATE RECEIVED- DEC 06,1985 

THE RESULTS OF ANALYSES PERFORMED ON THE ABOVE REFERENCED SAMPLE 
ARE AS FOLLOWS: 

ANALYSIS PERFORMED RESULT 

TRICHLOROETHYLENE 0 .. 12 PPM 

PPM - PARTS PER MILLION 

RESPECTFULLY SUBMITTED, 

GANNETT - MC CREATH LABORATORIES 

f/¥~Lj-
HAx E .. SNAVELY, SUPERVISOR 



GANNETT • MCCREATH LABORATORIES 
ANAL. YTICAL. ANO CONSUL. TING CHEMISTS 

P.O. BOX 1963 

HARRISBURG. PA .171 0~ 
TELEPHONE (717) 763·721 1 

LABORATORY NO. 023791001 DATE - DECEMBER 23, 1985 

CF~EST FOAM 

• 

SAMPLE ID NUMBER - 854455 

SAMPLE DESIGNATION - S-7 

DATE RECEIVED- DEC 06,1985 

THE RESULTS OF ANALYSES PERFORMED ON THE ABOVE REFERENCED SAMPLE 
ARE AS FOLLOWS: 

ANALYSIS PERFORMED RESULT 

TRICHLOROETHYLENE 0.91 PPM 

PPM - PARTS PER MILLION 

RESPECTFULLY SUBMITTED, 

GANNETT - MC CREATH LABORATORIES 

If¥ e J.~!r 
MAX E. SNAVELY, ~PERVISOR 



GANNET!' • MCCREATH LA.BOIU.TORIES 
ANALYTICAL ANO CONSULTING CHEMISTS 

P.O. BOX 1963 

HARRISBURG. PA 1 71 OS 

TEL~PHONE (71 7) 763·72 1 1 

LABORATORY NO. 023791001 DATE - DECEMBER 23, 1985 

CREST FOAM 

SAMPLE ID NUMBER - 854456 

SAMPLE DESIGNATION - 0-8 

DATE RECEIVED- DEC 06,1985 

THE RESULTS OF ANALYSES PERFORMED ON THE ABOVE REFERENCED SAMPLE 
ARE AS FOLLOWS: 

ANALYSIS PERFORMED RESULT 

TRICHLOROETHYLENE 0.72 PPM 

PPM - PARTS PER MILLION 

RESPECTFULLY SUBMITTED, 

GANNETT - MC CREATH LABORATORIES 

'flwjc~~1J-
MAx E. SNAVELY, SUPERVISOR 



GA.NNETT • MCCREATH LABORATORIES 
ANALYTICAL ANO CONSULTING CHEMISTS 

P.O . BOX t 963 

HARRISBURG. PA 1 71 OS 

TELEPHONE (717) 763·7211 

LABORATORY NO. 023791001 DATE - DECEMBER 23, 1985 

CF~EST FOAM 

SAMPLE ID NUMBER - 854457 

SAMPLE DESIGNATION - S-9 

DATE RECEIVED- DEC 06,1985 

THE RESULTS OF ANALYSES PERFORMED ON THE ABOVE REFERENCED SAM~LE 
ARE AS FOLLOWS: 

ANALYSIS PERFORMED RESULT 

TRICHLOROETHYLENE 0.19 PPM 

PPM - PARTS PER MILLION 

RESPECTFULLY SUBMITTED, 

GANNETT - HC CREATH LABORATORIES 

lf¥e_~l. 
MAX E. SNAVELY, ~VISOR 



GANNETT • MCCREATH LABORATORIES 
ANALYTICAL ANO CONSULTING CHEMISTS 

P.O. BOX 1 963 

HARRISBURG. PA 171 05 

TELEPHONE (717) 763·72 1 1 

LABORATORY NO. 023791001 DATE - DECEMBER 23, 1985 

CHEST FOAM 

· SAMF'L£ ID NUMBER - 8'54458 

SAMPLE DESIGNATION - S-10 

DATE RECEIVED- DEC 06,1985 

THE RESULTS OF ANALYSES PERFORMED ON THE ABOVE REFERENCED SAMPLE . 
ARE AS FOLLOWS: 

ANALYSIS PERFORMED RESULT 

TRICHLOROETHYLENE 0.10 PPM 

PPM - PARTS PER MILLION 

RESPECTFULLY SUBMITTED, 

GANNETT - HC CREATH LABORATORIES 

l/lwjC.v·7 
MAX E. SNAVELY, SUPERVISOR-



GA.NNETI' • MCCREATH LABORATORIES 
ANALYTICAL ANO CONSULTING CHEMISTS 

P.O. BOX 1963 

HARRISBURG. PA 171 OS 

TELEPHONE (717) 763·72 t t 

LABORATORY NO. 023791001 DATE - DECEMBER 23, 1985 

CREST FOAM 

SAMPLE ID NUMBER - 854459 

SAMPLE DESIGNATION - S-11 

DATE RECEIVED- DEC 06,1985 

THE RESULTS OF ANALYSES PERFORMED ON THE ABOVE REFERENCED SAMPLE 
ARE AS FOLLOWS: 

ANALYSIS PERFORMED RESULT 

TRICHLOROETHYLENE 0.43 PPM 

PPM - PARTS PER HILLION 

RESPECTFULLY SUBMITTED, 

GANNETT - MC CREATH LABORATORIES 

'J?¥~~ 
MAX E. SNAVELY, {iuF·ERVISOR 



------------------ -

GA.NNET'I' • MCCREATH LABORATORIES 
ANAL VTICAL ANO CONSULTING CHEMISTS 

P.O. BOX 1 963 

HARRISBURG. PA 1 71 OS 

TELEPHONE (71 7) 763·721 1 

LABORATORY NO. 023791001 DATE - DECEMBER 23, 1985 

CREST FOAM 

SAMPLE ID NUMBER - 854460 

SAMPLE DESIGNATION - S-12 

DATE RECEIVED- DEC 06,1985 

THE RESULTS OF ANALYSES PERFORMED ON THE ABOVE REFERENCED SAMPLE 
ARE AS FOLLOWS: 

ANALYSIS PERFORMED RESULT 

TRICHLOROETHYLENE 0.99 PPM 

PPM - PARTS PER MILLION 

RESPECTFULLY SUBMITTED, 

GANNETT - MC CREATH LABORATORIES 

!';?wf c. J~l 
MAX E. SNAVELY, ~RVISOR 



GANNETT • MCCREATH LABORATORIES 
ANALYTICAL ANO CONSULTING CHEMISTS 

P .0. BOX 1 963 

HARRISBURG. PA 17103 

TELEPHONE (717) 763·721 1 

LABORATORY NO. 023791001 DATE - DECEMBER 23, 1985 

CF:EST FOAM 

SAMPLE ID NUMBER - 854461 

SAMPLE DESIGNATION - S-i3 

DATE RECEIVED -DEC 06,1985 

THE RESULTS OF ANALYSES PERFORMED ON THE ABOVE REFERENCED SAMPLE 
ARE AS FOLLOWS: 

ANALYSIS PERFORMED RESULT 

TRICHLOROETHYLENE 0.33 PPM 

PPM - PARTS PER MILLION 

RESPECTFULLY SUBMITTED, 

GANNETT - MC CREATH LABORATORIES 

f'pwfe~1r 
MAX E. SNAVELY, SUPERVISOR 



GANNETT • MCCREATH LA.BOIU.TORIES 
ANAL VTICAL ANO CONSULTING CHEMISTS 

P.O. BOX 1 963 

HARRISBURG. PA 1 71 0!5 
TELEPHONE (71 7) 763·721 1 

LABORATORY NO. 023791001 DATE - DECEMBER 23, 1985 

CREST FOAM 

SAMPLE ID NUMBER - 854462 

SAMPLE DESIGNATION - S-14 

DATE RECEIVED- DEC 06,1985 

THE RESULTS OF ANALYSES F'ERFORMED ON THE ABOVE REFERENCED SAMPLE 
AF:E AS FOLLOWS: 

ANALYSIS PERFORMED RESULT 

TRICHLOROETHYLENE 0 .. 10 PPM 

PPM - PARTS PER MILLION 

RESPECTFULLY SUBMITTED~ 

GANNETT - MC CREATH LABORATORIES 

f'fJwj e. ~[~~t 
MAX E. SNAVELY, SUPERVISOR 



GANNETT • MCCREATH LABORATORIES 
ANAL. YTICAL. AND CONSULTING CHEMISTS 

P.O. BOX 1 963 

HARRISBURG. PA 171 05 

TELEPHONE (717) 763·721 1 

LABORATORY NO. 023791001 DATE - DECEMBER 23, 1985 

CREST FOAM 

SAMPLE ID NUMBER - 854451 

SAMPLE DESIGNATION - G-1A 

DATE RECEIVED- DEC 06,1985 

THE RESULTS OF ANALYSES PERFORMED ON THE ABOVE REFERENCED SAH~LE 
ARE AS FOLLOWS: 

ANALYSIS PERFORMED RESULT 

TRICHLOROETHYLENE 0.55 F'PM 

PPM - PARTS PER MILLION 

RESPECTFULLY SUBMITTED, 

• 

GANNETT - MC CREATH LABORATORIES 

f)Jwje.7 
MAX E. SNAVELY, SUPERVISOR 



GANNETT • MCCREATH LABORATORIES 
ANALYTICAL ANO CONSULTING CHEMISTS 

P.O. BOX 1 963 

HARRISBURG. PA 1 71 OS 

TELEPHONE (71 7) 763·72 1 1 

LABORATORY NO. 023791001 DATE - DECEMBER 23, 1985 

CPEST FOAM 

SAMPLE ID NUMBER - 854452 

SAMPLE DESIGNATION - G-1 

DATE RECEIVED- DEC 06,1985 

THE RESULTS OF ANALYSES PERFORMED ON THE ABOVE REFERENCED SAMPLE 
AF.:E AS FOLLOWS : 

ANALYSIS PERFORM~D f:~ESUL T 

TRICHLOROETHYLENE 2 .. 48 PPM 

PPM - PARTS PER MILLION 

RESPECTFULLY SUBMITTED, 

GANNETT - MC CREATH LABORATORIES 
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From WCC, 1986.  Field Investigation Report-Phase I for Foster Wheeler Energy Corporation and Foster 
Wheeler Corporation Mountaintop Plant.  Woodward-Clyde Consultants.  June 1986.  

TABLE 3-1 

RESULTS OF MW-4 SOIL SAMPLE ANALYSES 

(18 April 1986) 

SS-1 SS-2 SS-3 SS-4* SS-5* SS-6** SS-7** 

Depth · in feet 0. 7-2.0 2.0-4.0 4.0-6.0 4.0-6.0 8.0-1 0.0 I 0.0-12.0 15.6-16.4 

Organic VaEor Anallsis (EEm)(a) 

HNU Scan of Spoon 400 350 30 40-50 50 60-70 20 

HNU Scan of Headspace 200 100 300 360 380 400 110 

Laboratorl Ana llses (EEb)(a) 

Total Purgable Halocarbons 47,500 NA NA 725 633 3,530 1,960 

T rich I oroethy I ene (T CE) 29,000 NA NA 620 510 3,400. 1,700 

I, I ,2 Trichloroethane (TCA) 7,500 NA NA 3.2 NO 3.6 NO 

I, I ,2,2 Tetrachloroethane 11 ,000 NA NA 2.9 NO NO NO 

Chloroform NO NA NA 99 123 130 26 

* Hardpan 
- ** Bedrock 

ND = Not detected 
NA = Not analyzed - samples lost by laboratory before ana lysis. 

(a) The HNU measures organic vapors detectable through photo ionization. It reports organic 
vapors as parts-per-million in air without differentiating individual contributing gases. 
Results reported by the laboratory are in parts-per-billion units as expressed by the ug/kg 
concentration of specific chemicals in soil. Though shown together here for easy cross 
reference it is impossible to directly compare concentrations between the two different 
media. 

F294/306 
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general testi(lg~'··<~:-~;>~~ 
corpora t 1 on \d .. : ... >·~,:.:~.:,~/\'' 

water and wastewater testing specialists 

710 Exctwnge Street I 85 Trinity Place 
Rochester, NV 14ED3 Hackensack. NJ 07'501 

(7'16) 64-3760 (201) e&-5242 

LABORATORY REPORT 

Client Woodward Clyde Consultants 
201 WilloWbrook Blvd. 
Wayne, N.J. 07470 
Attn: Roger Henning 

Date Samples (X) received ( ) collected by .General Testing 

P.O. II ------------

Job No. ___ H.;.-.0-..54.o,.;;;;5 ..... 7 ___ Date _ _.;;5~/.;;;;.:;22;..:../..;:;..86;:.._., __ 

Sample(s) Reference 

Priority Pollutant Data 
29 Purgeable Halocarbons 
(Volatile Organic Halogens) 

4/21/86 

Foster Wheeler 
Mountaintop, PA 
Soil Samples 

ANALYTICAL RESULTS, ug/kg 

., .... ........... ,.,.,.··· :;.,.,.,,, .... =· ,.,., ... ·.=,···· ''·'·· ....... · .,,, .,., .. ,.,,, .· .. .,.,·. ··'·· ·.=·=·= ••. , •••. , .... !M·" · , ····.···=-- 'N. ,, ••• ::., ..... ,., • ., •••.••• • ,.,. , ... .. ·::·-···:·· •• , ... , . ••• ,., •• ,, ••• A,,., .. .,,., ,.. ...... ,,~ .. '''''··''{''"·:,_.,,,,,., .... ,, .... B ;:.,.,,,..,,,.,",,··.=····,·.=··'Y'':.;;.=.<·==·:·=_.,,,,.,., .. ,c ,·"'-·"'';,,,,,;;, ,,., ,.·, .,., ..... , ... D ....... ·:. 
;: Sample Description ~· ,.. =< 

'i 
SS-1 .:.~;. SS-2 SS-3 SS-4 

:~ Analysis • by GC Method 601 i,· . 

;~~Da~i~cs)r~l~c·~~~t i .~~ )·.:·: :.;:·::" .... :.,~::.·:, <; :·> ~, .. :.:.:.:·::. '·~·':.,: :::=:::·:·~.·:s;·:~::}:·}~:;~:·,:~·=.::.~:,:::::::::=::=·:/:;::::::: .. ·~:;:,.::=:'.:4/18 · .. s:·:::::~~~: ::~·::~·.::;:},:.~:'471lf?::7~'.:::~::~j:c; ::;~:~~:= '4/i s .. ·::: :~~:~:~~ ... = .. .-··: -·. .: 4/18 · · ··• ·· 

:: Time(s) Collected t 8:17 ~;; 9:15 ~ 9:52 10:26 

;~:.::Date Analyzed -< ::: ·· . . .= . :.. . . }:::::;·.:·: :\.:,'.:\>,=::.;?:;~:~:7L~;::.:-:.::·:~·::=:·.,: :· .. :::::~~~=:::::;:~:.:.::;·::>.=::~ :.:·4/29· .. ::·:·':{.::::·,~:::~.<:.::;.:::::;:;~:::~~\:,.;=;;/:~.:;::;~~:~:;:t:~:'.:.:;~:<:=:~:b~;;= :~::·~.:::.:. \ ,:~;;, ::.~·.:~::::: :;::~~?· .. : : .... · · 4 I 29 · .. ,. 

1-1 Chloromethane ;,; < 1000 ~ ~~ < 10 

I 3
2 ;;::t;:;~:::.::::,=.~~~:Bromomet hane · ... ::. :. : : .. · . ' .. ··= ... ..,.:=:=:.:::::·:::.:-:::,::·< .: iOOO ::·::·. ::::,.:::::::.;::::.::::· .. ::~:::: : ·:·:.::::.; ~~,::x:::::::-.=::.:,··:::r~;;::::~:,:t::::::\':::::.:.::·:·.:,::;::::::.':::: : .. ::.::.: ':.:. .. .. . < 1 o · ., .. , ..... 

1·11 

3 
1·14 

1·15 

I ·6 
!7 

1·18 

1

19 

!0 
1·21 
1-.22 

23 
I 24 
1·25 

26 

;:. Dichlorodifluoromethane & . ~ < 1000 . ~ . t . . . :. < 10 
···.· 't 

... ".;:··· 

.... ·. · .. ··. 

27 ~l 1,3-Dichlorobenzene (m) t < 1000 ~:~ ~~ ~~· < 5 :·. 

r::::;r~;5;?:·~ ,2-Di chtorobenzene .to> ,. : .,::· ·:.~ .· = • • ::·::,::,::;_.:::.: .. ,;;:: :~:'::~:·:::: :::::::::= .;; ::.:::;,::~t<.:.:.·,.ooc>.:.~D;;: :::~2,i~i~:T~~;;;:0~::;~:;;,;::r~;;ir:~~~;;~:tix:~::~i&:~ff~;1~L=:~!.':,=:::~t : .:r-·· .. ·,,. ·:~ ·: . ·< · :s · ... ,_. ·. :·· ... 
1·28 
.. 29 ~: 1,4-0ichlorobenzene (p) :;: < 1000 ~ , ~ l'· < 5 

.~i:~~;;~~Etiite: ·tc)get tier . ·;;~:: .. '.::.::.:,:,:.,: :~::.~:::.~:·; .. :;~.;~. ::L :~ ::~·,/;:;;=E= ',:F: :~::T.; .i ~:::\i!:.~:;;:::;:::,::~L:.:::;<):: · · ~:~ ·::·. ·.: . :.::,. ,:::;.:;.;;:·::::=.~::IL:~;::~~~;t;·~.:~;,::,= .:I.:t:, ,:;:;r:::I:;.:'S~t=::;~=r~iJ::,;EL~~:;~::ti~J~1::~0£~c~1t~t~~:~~:;r::;::;:~:fL, ,=,, . • · 

1184 

• EPA 40 CFR Par1136 10/84 
Analytical procedures In accordance with Standard Methods for 

the Examination of Water and Wastewater, 15th Edition and Methods 

tor Chemical Analysis of Water and Wastes_ EPA(<) indicates lowest 

detectable concentration with procedure used. Data on Quality 

control performed with above sample( a) is available upon reQuest 

NY LABORATORY CERnFICATION 10 •: 10145 

NJ 10 •: 73331 in Rochester.ID •= 02317 in Hackensack. 

)S'\, 
0 • .. ' ~ =ps..'S., 

'~ \; Laboratory Director 



water and wastewater testing specialists 

LABORATORY REPORT 

Client 
Woodward Clyde Consultants 
201 WilloWbrook Blvd. 
Wayne, N.J. 07470 
Attn: Roger Henning 

710 Exdw'lge Stnlet I 85 Trinity Place 
Aocheste~, NY 1.SOO Ha::Qnsack, NJ 07'&)1 

(716) 4S437&) (201) 488-5242 

Job No. __ H_0_5_4_57 ___ Date 5/22/86 

Sample(s) Reference 

Priority Pollutant Data 
29 Purgeable Halocarbons 
(Volatile Organic Halogens) 

Foster Wheeler 
Mountaintop PA 

Date Samples <x) received ( ) collected by,General Testing 4/21/86 

ANALYTICAL RESULTS, ug/kg 
P.O. II ------------

;· $~;;;;!;"'[);;~;!;;·;~~""'''•" ,,,,,, ·"' "~ " __ ., __ ,.,,", ''YI''=·~-;--' '''f"~'"'w~;=""'=··r-- · · , ~";*'" ,, , , . , .... ,. . ..... " ... ., 
;: Analysis • by GC Method 601 ~, SS-5 ''' SS-6 ~~· SS-7 

. : 
. ' . i·:oa~~sr~~~~~t·i::?':::t'L5SJJi~~::::;:;;z~ 'o'2;~t:·'lG:dc~E~hil ·'"' ·· .. ;~:%:'4/iB ;:tx~;k:, A/iS ', : . 

~.: Time(s) Collected ti- 10:54 11:45 ;~ 15:25 
;!:·:<:Date Analyzed· ... · ·:·:·.;,:.:::·,:::::~t:;:':.::J::: .,;:;: .: .. ·.;~::::::::::=:··:=::;::r.~·.;:n::;:,::=::::::~~}~t::::;~':·::;:·.:.:;::;\;·::::::·:.:.:~::·~.;:~::::~·::· .:.::i::,r:-:::::- .~.;·::4 12 9 .. · ::·::::·.': · ;·_:,::;:f:.:.::.·::~:::··:,:~':::::;::::i_. /2 9 . ;:·_::.: · .:.·.). <:::::: .. :' ',_~~ /2 9 . · ··.=· :-. ··. 

I ~:~ ~r::::;:.r ~~~E:E:~;;,~~~~'~;;:;::;:;;;:<~::;::;: ;:;:;;;;;~::j;.: ~ i ·;--,:. :;T:[;x":;:D:~48 ~ :~:_~: ~ : ~g : .. .. i . . 
1-4 /;~:.;;·:::::::;::::~. : :: :;-- Vinyl. :chionde .. ~~·.: ~::.:;r:::::. ,~::.:;,:::::L~·~:.~:::::~::: ::::/:::':~::::~·::nc·::'.i.~:~~:E;::.;[:~;;r:;:: ::z:~ /L:::::,:-:=~ : ~< :: .. :s ·;_,::~:~:::::::;~~:,.:::::::~: .. :~t;:::;:~:S\<·:_::1 o-·.= .. :::::~~(;;:.·~;:··;\:\~:.:;<.:::.:5o_ ::.~~~-:·;,::~J:.:. ~ ··. -: .... :. . .. . . : :. · 

I ! ~~~;;;:r ~~~~;::~,07id~7:S:1::t:{:;{~;;;:.:r::;;:i~~2:I;;;:t~r::~i~~~ ::;::m;:·t~r~ ·~·:i~ ;;x_:~ Jl; :i ~~ :c2:~: , . ··. · . . · .. 
1·7 (;-- Trichlorofluoromethane ~~ < 2 ~: < 2 ... 1 < 10 ·. 

~ ~ - : 
3 11 1-Trichloroethane ~j < 2 ~ < 2 ~~ < 10 ~:: f 

·s : -- Bromodichloromethane -.. --- - --- - - _-- -- f: .. < 2 ......... t ........... < .. 2 --_. r , ... . :< .lO ·-· f .. , .... . 
6 

·17 

1·18 

9 
. _'() 

1·21 

l ~ 
1-2-C 
.. ~ 

1 !6 

~:~ ~;,;;:: 3~~:~i~::::::-~:f_:ts::::~?,Tlf'iil~fk;n;~ ~if5/~-;:;t;~ -~);fzwz·f;;;;z:::A~ :~::;:c:;_;~;s~~;:;]: ' .. , · ·· · .. , .. , . : 
. s i;~.:.~a!Z~:'::h~~t,~~~t~ii:s·z~::~t:sz:;Lt-" :- ' .~::~:::: <;: -:':. : :.E· f ;ci' .;-~n'~'Z:~;;Z~ ;;- , -• . : · •-·· • · ··. · ·• · ·· , · 

11A.4 

• EPA 40 CFA Part 136 10/84 
Analytical procedures in accordance with Standard Methods for 

the Examination of Water and Wastewater, 15th Edition and Methods 
for Chemical Analysis of Water and Wastes. EPA.~<} indicates lowest 
detectable concentration with procedure used. Data on Quality 
control performed with above sample( a) is available upon reQuest 

NY LABORATORY CERTIFICATION ID •: 10145 
NJ ID •: 73331 ·In Rochester; 10 •: 02317 in Hackensack. 

Laboratory Director 



LABORATORY REPORT 

Client Woodward Clyde Consultants 
201 WilloWbrook Blvd. 
Wayne, N.J. 07470 
Attn: Roger Henning 

Date Samples (X) received ( ) collected by .General Testing 

P.O. #I ------------

;:, Sample Description 
K 

water and wastewater testing specialists 

7'10 Exchange Street I 85 Trinity Psace 
Rochester, NY 1.SOS H8c:Qrlsack, NJ 07501 

(716) ~ (201) 85242 

Job No. _-..~.H~OL..,j51.l:it4-'-57"'---- Date _ _ _ 5:4-/...,22~/~8~6:....--_ 

Sample(s) Reference 

Priority Pollutant Data Foster Wheeler 
29 Purgeable Halocari)ons • PA 
(Volatile Organic Halogens) Mountalntop, 

Quality Assurance Data 

4/21/86 

ANALYTICAL RESULTS, ug/kg 

D 
SPIKE RECOVERY 

~; Analysis • by GC Method 601 Replicate 

~r~pa~~,~~~~~:!~t i.i7 ~ -:~:::::.:· <·;~:::;::. ·?:.-·:::·::} ::_::.~:,,::::: ... ::::,:~::.: ::/:::,~~·~':':1.. ··::~:::::.~~·:~· ·:::·:;_:;:·:·~~.:c:.;.:!: .. :~:·;::::~~·~ .:·,4/ts · 

Arnt :: Per Cent 
Added .. :: Recovered 

. ;, .. ·. 

!; Time{s) Collected t: 10: 26 

~r:baie Analyzed · ···: .. ··.·· :-''.~::::_, .. :;::::,,··::::··:,:;.·:·:: ... :':· .... <:::::.,::;::::/.!:i:::.':. · .. ::.::.5/13 .. ': .. ,:: .''::.-~:, ,,,/· '· · ... · .... 

11 ~: Chloromethane . < 10. .. f 

I ~ ·~ ~~\:::::~~::.~\:::,eromomethane .,., ~::;;::.~,.-' -~.: .. · .. ~>,.: .: . .·:, ·;:~.·_;,::·:::;:::·::::,::~:;:::::::::::·:;~:~:L ::;.·.~ .. ::·::( :.10 '_,. <:::.·''· :~::,.,:.·: .. :· 

;~ ! Dichlorodifluoromethane• & . · ... ·.. .. . . • . . . .. . . . ! < 10 ... •·. . . . . .· .. •. . . . ··• . .. • . .. .. · . . ...... · 

1._! 
·. ·.:,·:·, ... '132 <. 

1·7 
1.S 

·: .. ,_ ... .... , .. , ... . .... :;: .. ·::;;; ,:,·~~::. i :::;::;:,_::;::;::::;;:;;;:::r,· ... . 

L~ 
·11 

1.~ · 1 1 1·Trichloroethane ~; < 2 ~j~ ~-; 97.0 ~~,= 124 

~;~:::~·>.:·::: :· ~ 
·14 t;:.::: .; 

"5 

I 16 
1~17 

1·18 

1
19 

.lO 
1·21 

I
. 22 

~, Bromoform ~,: < 5 -~ ~· 

:~. . ..... 

. •·;.:·. 

23 
1·24 

1

1-25 

·26 
··27 
1·28 

; ! .: -··~~~· ~-· · ; . 

r ·29 !:.~:il~§i~~~~J~:~:,;;;·~:;i2~I'::~2-~:;, .. < :: ~~~~~~.::~~~~:(--.;~~~=:~:~~~~::;;~~:~~: : ·: ;··-~·;· · ·:···•:. •··· . 

1184 

• EPA ..0 CFR Part 136 10/84 

Analytical procedures in accordance with Standard Methods for 

the Examination of Water and Wastewater, 15th Edition and Methods 

for Chemical Anatysis of Water and Wastes_ EPA.(<) indiCates lowest 

detectable concentration with procedure used. Data on quality 

control performed with above sample(s) is available upon request. 

NY LABORATORY CERTIFICATION ID 41: 10145 

NJ 10 41: 73331 in Rochester; ID .-:02317 in Hackensack. 

X' oro • 

'~, Laboratory Director 



l. 

LABORATORY REPORT 

Client 
Woodward Clyde Consultants 
201 Willowbrook Blvd. 
Wa}rne, N.J. 07470 
Attn: Roger Henning 

water and wastewater testing specialists 

710 Exchange Street I 85 Trinity Place 
Rochester, NY 1~ ~k. NJ 07e01 

(7'16) $3760 G!Q1) 85242 

Job No. H05457 Date 5/22/86 

Sample(s) Reference 

Surrogate Standard Recoveries 
For EPA Method 601/602 Foster Wheeler 

Mountaintop, PA 

Date Samples« ) received ( ) collected by ,General Testing 4/21/86 

P.O. I -------------

1184 

• EPA 40 CFR Part 136 10/84 
Analytical procedures in accordance with Standard Methods for 

the Examination of Water and Wastewater, 15th Edition and Methods 

tor Chemical Analysis of Water and Wastes_ EPA.(<) indicates lowest 

detectable concentration with procedure used. Data on Quality 

control performed with above sample(s) ia available upon request 

NY LABORATORY CERTIFICATION 10 •: 10145 

NJ 10 •= 73331 in Rochester; 10 •= 02317 in Hackensack. 

ANALYTICAL RESULTS 
ug/kg unless stated otherwise) 

)5;\ 0 

Laboratory Director 



f. 

I .. 

I.-

LABORATORY REPORT 

Client Woodward Clyde Consultants 
201 WilloWbrook Blvd. 
Wayne, N.J. 07470 
Attn: Roger Henning 

water and wastewater testing specialists 

7"10 Exchange StrMt 
Rochester, NV 1el8 
(716)~ I 85 Trinity Place 

~NJ078)1 

(201) 8-5242 

Job No. --=H:.:.:0::.:5....:..45::..:7:----- Date 5/22/86 

Sample(s) Reference 

Surrogate Standard Recoveries 
For EPA Method 601/602 

Date Samples ( }0 received ( ) collected by .General Testing 4/21/86 

Foster Wheeler 
Mountaintop, PA 

ANALYTICAL RESULTS 
ug/kg unless stated otherwise) 

.~ • • ;: :~··-:· ·.·:·.·! • :•w:•. • ·····..,: '! . . ·:·: : : , .·:·:.:.": :" . .;.; -~: ~~ ··-.~;..} .. :.:, :. ,•, :·,. ~~ .·:·.:.::: • • >. :.-.·. •• :· ..... ••••••••• •• • :.:.. .-"...: • ·:·.·:.: .. ,.,;:; • :-:-:.:.,. •• ··:·:··-: '·!-: ... ..: •• ·: :: ,.;.; ••• ; ·••· •• •.• : ··:• ... -:"-:: ·..: ;..:.,•.-.: •• ·;·: :-: :~ ~:..-: :.'-:·:·;- ,.x, : "'•': =..·:"';:t·:z ... :! >." : ••• ~:.::.-; :-·.: ~-~:;;:;.~,!'/.,,~~-: :~''-'-;.;.. ·:":.'': ":';:;~;;:.:,. "::·:.~ :·.;::· · :;;·;·;~·; ·.::~: ~=:~~·-:' .•.-:·::X·"i:.-.-: :..: :-: %·:..:·. • :.;:< :. .... ·.;;.:-:·: :~ :v. • . • :--·: .•• ; ••• "! ·-: ......... ::· ;-:.: :;;·.: , 

!; Sample Description 

1164 

•EPA40 CFR Pan 13610/84 

Analytical procedures in accordance with Standard Methods for 

the Examination of Water and Wastewater, 15th Edition and Methods 

for Chemical Analysis of Water and Wastes. EPA.(<) indicates lowest 

detectable concentration with procedure uaeci Data on QUality 

control performed with above sample( a) is available upon request. 

NY LABORATORY CERTIFICATION lOft: 10145 

NJ 10 •= 73331 in Rochester; 10 •: 02317 in Hackensack 

; : . ;.. 

~ ~- §~ ~ 

f. E F J G ~; ~ 
~~ b ~ 

"''>tt: , . ' s -'>;\. 
Laboratory Director 
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LABORATORY REPORT 

Client 
Wood~rd Clyde Consultants 
201 WilloWbrook Blvd. 
Wayne, N.J. 07470 
Attn: Roger Henning 

water and wastewater testing specialists 

710 Exdwlge Street I 85 Trinity Pl.:e 
Rochester, NY 14608 Hlc:kensa::k, NJ 07001 

(716) ~ (201) e&-5242 

Job No. __ .:.:H:.;;.0=..54~5:;;..;;7 _ __ Date __ 5ui..-2.-.2L.J/8.Ll.6L..-__ 

Sample(s) Reference 

Surrogate Standard Recoveries 
For EPA Method 601/602 Foster Wheeler 

Date Samples (X) received ( ) collected by .General Testing 4/21/86 
Mountaintop, PA 

Quality Assurance Data 

ANALYTICAL RESULTS 

P.O. II ug/kg unless stated otherwise) 

i. ·s;;;:;~;·~ ··o;;;~~i;;·;~;·· ·.=·x.· ·"~· ............ ····· ~···· · ...... ~ ••. ~ .......... ····r~·-···· . ··~·"' ''"'"'T'~··· ""~· ··'" """'·~ ...... ";·~·· ....... , ...... , ......... w.« • . r""·' ·····-···~· '"·~ 

QC ~· ( ~· 

1184 

• EPA 40 CFR Part 136 10/84 
Analytical procedures in accordance with Standard Methods tor 

the Examination of Water and Wastewater, 1 Sth Edition and Methods 

for Chemical Anatysls of Water and Waste' EPA.(<) indicates lowest 

detectable concentration with procedure uaec1 Data on Quality 

control performed with above sampte(s) Ia avaUable upon reQuest. 

NY lABORATORY CERTIFICATION ID•: 10145 

NJ 10 •: 73331 In Rochester; 10 •: 02317 in Hackensack. 

'\ Laboratory Director 



From WCC, 1987.  Field Investigation Report-Phase II for Foster Wheeler Energy Corporation and Foster 
Wheeler Corporation Mountaintop Plant.  Woodward-Clyde Consultants.  February 1987.  

I 

I 
1.. 

[ 

BORING NUMBER &. 
SAMPLE DEPTH 

85; 0 to 2ft. 
BS: 12._5 to 14.5ft. 

86; 0 to Sft. 
86:12 to 14ft. 

86; 0 to Sft.( DUP) 
8 7; 12 to 12. 9ft. 

88; o to Sft. 
8 12: 0 to Sft. 
8 13; 0 to Sft. 

B 13; 0 to 5ft(DUP) 
TRIP BLANK 
LAB BLANK 

822: 4 to 8ft. 
822; 4 to 8ftJDUP' 

826: 8 to 11ft. 
828; 0 to 7.5ft 
830; 7 to 9ft 

831: 9 to 10.1 ft. 
832; 7 to 9.5ft. 
833: 7 to 9.5ft. 
-834: 5 to 5.6ft. 

TRIP BLANK 
LAB BLANK 

8.D.L.~ MEANS BELO 

TABLE 1 

SUMMARY OF GC601 SOIL LABORATORY RESULTS 

Tr1chloro- 1 _12 D1ch loro- Methylene 111 Tr1- Tetr~hloro DATE 
ethene ethene Chloride ch loroethene ethane COLLECTED 
Coob) (oob) Coob) Coob) Coob) 

21 8.D.L. 8.D.L. 8.D.L. 8.D.l. 9/22/86 
335 8.D.L. B_.D.L B.D.L 8.D.L. 9/22/86 
376 B.D.L. B.D.L. B.D.l. B.D.l. 9/22/86 

- 20 8.D.L. B.D.l. B.D.L. B.D.l. '9/22/86 
650 B.D.L. B.O.L. B.O.l. B.O.l. 9/22/86 
6.5 B.D.L. 8.D.l. 8.D.l. B.D.L. 9/23/86 
4.7 8.0.l. B.D.l. 8.D.L. 2.4 9/23/86 
2.4. 8.D.L. B.D.l. B.D.L. 8.D.l. 9/23/86 
27 7.1 B.D.l. 1.5 B.D.L. 9/23/86 
14 4.2 B.D.L. B.D.l. B.D.l. 9/23/86 

B.O.l. B.O.l. 3.6 B.D.L. B.D.l. 9/23/86 
B.D.l. B.D.l. B.D.L. 1 B.D.l. 9/23/86 
110 B.D.L. B.D.l. B.D.l. B.D.L. 9/24/86 
90 B.D.l. B.D.L 8.0.L 8.D.L 9/24/86 
190 B.D.l. B.D.L. 8.D.L. 8.D.l. 9/25/86 

1100 B.O.L. B.D.l. B.D.L. B.D.L 9/25/86 
4260 8.0.L. B.D.L B.D.l. 21 9/25/86 
490 B.D.L. 8.D.L. 8.D.L 58 9/25/86 
770 8.D.L. 8.D.L. B.D.L. B.D.l. 9/25/86 
29 B.D.L. B.D.l. B.D.l. B.D.l. 9/26/86 
160 B.O.L. 8.D.L. 8.D.L. B.D.l. 9/26/86 

B.D.L. B.O.L. 1.6 B.D.l. B.D.L. 9/26/86 
8.0.L. B.D.L. B.D.L. B.D.L. 8.D.L. 9/26/86 

W THE DETI CTION LIMITS OF THE LAB ·ORATORY 

.. 
~. 
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LABORATORY REPORT 

Client 
Ms • . Mary Stevenson 
Woodward Clyde Consultants 
201 Willowbrook Boulevard 
Wayne, New Jersey 07470 

Date Samples ( x) received ( ) collected by ,General Testing 

P.O. I# -------------

1/84 

Sample Description 

Analysis • by GC Method 601 
n order of eluti 

• EPA 40 CFA Part 136 1 0/84 
Analytical procedures In accordance with Standard Methods for 

the Examination of Water and Wastewater, 15th Edition and Methods 
for Chemical Analysis of Water and Wastes. EPA(<) Indicates lowest 
detectable concentration with procedure used. Data on quality 
control performed with above aampla(s) is available upon request 

NY LABORATORY CERTIFICATION ID •: 10145 
NJ ID •= 73331 in Rochester; ID •= 02317 in Hackensack 

water and wastewater testing specialists 

710 Excfw9t Street I 85 Trinity PIKe 
· Rochalter, NY 1CJ8 HlckenaKk, NJ 078)1 
~ e4378) (201) -5242 

62538 . Job No. --------
Sample(s) Reference 

Priority Pollutant Data 
29 Purgeable Halocarbons 
(Volatile Organic Halogens) 

9123186 

Date 1 0 I 6 I 8 6 

Mountain Top 
Soils 

ANALYTICAL AESUL TS, u g I kg 

D 
86-1 

I Laboratory Director 

Ass't 



r 
I 

r 
' 

[ 

L 

[_ 

[ . 

t 
[ 

Client Ms. Mary Stevenson 
Woodward Clyde Consultants 

water and wastewater testing specialists 

Job No. 

110 Exchange Street 
Rochester, NY 1~ 

{718)~150 I 85 Trintty Place 
Hackensack, NJ 07001 

(201) 48&5242 

_.....:6~2....,5"""3ot...:8:::..-.. ___ Date 1 0 I 6 I 8 6 

Sample(s) Reference 

Surrogate Standard Recoveries 
For EPA Method 6011602 

Mountain Top 
SoiLs 

Date Samples (x) received .( ) collected by,General Testing 9123186 

P.O. II 

1/84 

Sample Description 

*EPA 40 CFR Part 136 10/84 
Analytical procedures in accordance with Standard Methods for 

the Examination of Water and Wastewater, 15th Edition and Methods 
for Chemical Analysis of Water and Wastes. EPA(<) Indicates lowest 
detectable concentration with procedure used. Data on quality 
control performed with above sample(s) is available upon request 

NY LABORATORY CERTIFICATION 10 #: 10145 
NJ 10 #: 73331 in Rochester; 10 #: 02317 in Hacken~ck 

ANALYTICAL RESULTS 
(mg/1 unless stated otherwise) 

A 

Laboratory Qjrector 



[ 
1·1 

1 1·2 
{ 1·3 

1-4 

!
1-5 

,-6 

1·7 
1-8 

{ -,.g 

l. . 10 

1-11 

r ~~ 
1~14 

1"·.15 

( 
16 

.-17 

1-18 

L.~ 
1-21 

/'·?.2 

J 23 
t-,·24 

1-25 

[_ ~ 
1-28 

{ .. 29 

t 

water and wastewater testing specialists 

general testing \ ,~ 
t
. \ "ia ...--->; t,.'<' 

corpora 1on \~~§f.~\t!;~rf 
710 Exctw9 Street I 85 Trinity Alee 

· Aochalter, NY 18J8 Heckenlack. NJ 07m1 
{718) ~ C3)1) 8QQ 

LABORATORY REPORT 

Client 
Ms. Mary Stevenson 
Woodward Clyde Consultants 

Job No. _ _ 6_2_5_3_8 ____ Date 10/6/86 

Sample(s) Reference 

Priority Pollutant Data 
29 Purguble Halocarbon• 
(Volatile Organic Halogens) 

Mountain Top Soils 
Date Samples ( x) received ( ) collected by ,General Testing 9/ 2 3/ 8 6 

P.O.# -----------...:....---

Sample Description 

Analysis • by GC Method 601 
in order of elut 

~ilitl 

1/84 

• EPA 40 CFR Part 136 10/84 
Analytical procedures in accordance with Standard Methods for 

the Examination of Water and Wastewater, 15th Edition and Methods 
for Chemical Analysis of Water and Wastes. EPA(<) indicates lowest 
detectable concentration with procedure used. Data on quality 
control performed with above sample( a) is available upon request 

NY LABORATORY CERTIFICATION 10 #: 10145 
NJ 10 #: 73331 in Rochester; 10 #: 02317 in Hackensack 

ANALYTICAL RESULTS, 
ug/kg 

Ass't Laboratory Director 



LABORATORY REPORT 

Client M s • M a r y S t e v e n s o n 
Woodward Clyde Consultants 
201 Willowbrook Bouoevard 
Wayne, NJ 07470 

water and wastewater testing specialists 

710 Exchange Street I 115 Trinity Pta:e 
Rochester, NY 1~ Hac:tlenaack, NJ 07001 

(7'16) ~ (201) e.5242 

Job No. _6~2 5;:;;...;;..3 8~---- Date 

Sample(s) Reference 

Surrogate Standard Recoveries 
For EPA Method 6011602 

10/6/86 

Mountain Top Soils 
Date Samples ( x) received ( ) collected by ,General Testing . 91 2 318 6 

1184 

P.O.# -------------

Sample Description 

*EPA40 CFR Part 13610/84 
Analytical procedures in accordance with Standard Methods for 

the Examination of Water and Wastewater, 15th Edition and Methods 
for Chemical Analysis of Water and Wastes, EPA.(<) indicates lowest 
detectable concentration with procedure used. Data on quality 
control performed with above sample(s) is available upon request 

NY LABORATORY CERTIFICATION 10 #: 10145 
NJ 10 #: 73331 in Rochester; 10 #: 02317 in Hacken~ck. 

Duplicat 
D 

86-1 

ANALYTICAL RESULTS 
(mg/1 unless stated otherwise) 

,_._, laboratory Director 



1·1 

I
. '·2 

·3 
1·4 
1-5 

L~ 
1·8 

r~ 
1-11 

( ·12 

l 13 
··14 
1·15 

( 
.16 

17 
"1·18 

r: 
1·21 
1·22 

f ~3 
!. . ..24 
1-25 

26 
', Z7 

1-28 

! 1.'-9 
\ 
~ 

general testi!Jg , 
corporation ~1#·~·· 

LABORATORY REPORT 

Client 

Ms. Mary Stevenson 
Woodward Clyde Consultants 
201 Willowbrook Boulevard 
W~yne, NJ 07470 

Date Samples ( x ) received ( ) collected by ,General Testing 

P.O.## -------------

Sample Description 

Analysis *by GC Method 601 
· order of elut 

*EPA 40 CFR Part 136 10/84 
Analytical procedures in accordance with Standard Methods for 

the Examination of Water and Wastewater, 15th Edition and Methods 
for Chemical Analysis of Water and Wastes. EPA(<) Indicates lowest 
detectable concentration with procedure used. Data on quality 
control performed with above sample(BJ Is available upon request. 

NY LABORATORY CERTIFICATION 10 #: 10145 
NJ 10#: 73331in Rochester: 10#: 02317 in Hackensack. 

water and wastewater testing specialists 

710 Exdw1ge Street I 85 Trinity PIIIC8 
. ~.NY 148(8 ~ NJ 07801 

(718» 6to3780 (201) &52Q 

Job No. _.....;6;....;;2;..;;;5_.;;6.....;.7 ___ Date 1 0 I 2 1 I 8 6 

Sample(s) Reference 

Priority Pollutant Data 
29 Purgeable Halocarbons 
(Volatile Organic Halogens) 
Foster Wheeler/Mountain 
9'/2 5 I 8 6 

Top 

ANALYTICAL RESULTS, 
(ug/.kg wet weight) 

A 8 c D 

B-13-1 

Ass't Laboratory Director 



l 
1 

f 

1 

Client 

Ms. Mary Stevenson 
Woodward Clyde Consultants 
201 Willowbrook Boulevard 
Wayne, NJ 07470 

Date Samples ( x) received ( ) collected by ,General Testing 

1/84 

P.O.# -------------

Sample Description 

• EPA 40 CFA Part 136 1 0/84 
Analytical procedures in accordance with Standard Methods for 

the Examination of Water and Wastewater, 15th Edition and Methods 
for Chemical Analysis of Water and Wastes, EPA(<) indicates lowest 
detectable concentration with procedure used Data on quality 
control performed with above sample(s) is available upon request 

NYLABOAATOAYCEATIFICATION 10#: 10145 
NJ 10 #: 73331 in Rochester; 10 #: 02317 in Hacken~ck 

water and wastewater testing specialists 

110 Exchange Street I 85 Trinity Place 
Rochester, NY 140 Hackensack, NJ 07801 

(716) 454-3780 (201) 486-5242 

Job No. _ _.;;.6..;;;.2~5_6_7 ___ Date 1 0 I 2 1 I 8 6 

Sample(s) Reference 

Surrogate Standard Recoveries 
For EPA Method 601/602 

Foster Wheeler·IM ountain To p 
9/25/86 

ANALYTICAL RESULTS 
(mg/1 unless stated otherwise) 

A B c 

B-7-4 

D 

Ass't 
Laboratory Director 
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1-4 
. 1-5 

L~ 
1-8 f ··.g 

t. •o 
1·11 
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1 13 
1··14 
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16 
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1-'-2 
r '3 
L •. ~4 
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LABORATORY REPORT 

Client 
Ms. Mary Stevenson 
Woodward Clyde Consultants 
201 Willowbrook Boulevard 
Wayne, NJ 07470 

water and wastewater testing specialists 

710 Exdw9 S1raet I 85 Trinity PIKe 
. ~. NY 18JB Hlckenlack. NJ 07801 

(7'18t 4543'180 (3)1) eJQQ 

Job No. __ 6_2_5 6_7 _ ___ Date _1_0_1_2_1_1_8 _6 _ _ 

Sample(s) Reference 

Priority Pollutant Data 
28 Purguble Halocarbon• 
(Volatile Organic Ha~s) 
Foster Wheelerl~ountain Top 

Date Samples ( x ) received ( ) collected by ,General Testing 9 1 2 5 1 8 6 

ANALYTICAL RESULTS, 
P.O. II ( u g I l ) 

1/84 

Sample Description 

Analysis * by GC Method 601 
order of elut 

*EPA 40 CFR Part 136 1 0/84 
Analytical procedures in accordance with Standard Methods for 

the Examination of Water and Wastewater. 15th Edltton and Methods 
for Chemical Analysis of Water and Wastes. EPA(<) indicates lowest 
detectable concentration with procedure used. Data on quality 
control "performed with above sample( I) Ia available upon request 

NY LABORATORY CERTIFICATION ID #: 10145 
NJ 10 #: 73331 in Rochester; 10 #: 02317 In Hackensack . 

E 

Ass't Laboratory Director 



1·1 

·r· ·2 
·3 

1-4 

(! 
\. ,-7 

1-8· 

r·-9 
l. _!0 
1-11 

c: 
1-15 
( . . 

L.:~ 
1-18 

L~ 
1~21 

[1~~ 
. 24 
1-25 

[ ~ 

!7 
1-28 

(-~ 

t 

general testi{Jg. 
corporation '~1 

LABORATORY REPORT 

Client 
Ms. Mary Stevenson 
Woodward Clyde Consultants 
201 Willowbrook Boulevard 
Wayne, NJ 07470 

water and wastewater testing specialists 

710 EJcdw9 Street I 85 Trinity Pilei 
Aodater, NY 14808 Hlck8nllck. NJ 07'801 

(718t ~ (201) 85242 

Job No. ___ 6 _2 _5 _6 _7. ___ Date 1 0 I 2 1 I 8 6 

Sample(s) Reference 

Priority Pollutant Data 
· 29 Purguble Halocarbon• 
(Volatile Organic Halogens) 
Foster Wheeler/Mountain Top 

Date Samples ( x ) received ( ) collected by ,General Testing 9 1 2 5 1 8 6 

P.O.## -------------

, Sample Description 

·: Analysis * by GC Method 601 
· n order of elutio 

1/84 

*EPA 40 CFR Part 136 10/84 
Analytical procedures In accordance with Standard Methods for 

the Examination of Water and Wastewater, 15th Edition and Methods 
for Chemical Analysis of Water and Wastes. EPA(<) Indicates lowest 
detectable concentration with procedure used. Data on quality 
control performed with above sample( a) Ia available upon request. 

NYLABORATORYCERTIFICATION 10#: 10145 
NJ 10 #: 73331 in Rochester; 10 #: 02317 in Hackensack. 

o· 

B-13-1 

ANALYTICAL RESULTS, 
(ug/kg wet weight) 

Ass't Laboratory Director 



I 
I 
l 

I_ 

LABORATORY REPORT 

Client 

Ms. Mary Stevenson 
Woodward Clyde Consultants 
201 Willowbrook Boulevard 
Wayne, NJ 07470 

Date Samples ( x) received ( ) collected by ,General Testing 

P.O.# -------------

Sample Description 

1184 

• EPA 40 CFR Part 136 1 0/84 
Analytical procedures in accordance with Standard Methods for 

the Examination of Water and Wastewater, 15th Edition and Methods 
for Chemical Analysis of Water and Wastes. EPA(<) indicates lowest 
detectable concentration with procedure used Data on quality 
control performed with above sample(s) is available upon request 

NYLABORATORYCERTIFICATION 10#: 10145 
NJ 10 :1: 73331 In Rochester; 10 #: 02317 in Hacken~ck. 

water and wastewater testing specialists 

710 Exchange Street I as Trinity Place 
Rochester, NY 14e08 Hackensack, NJ 078)1 

(716) 454-37e0 (201) 85242 

Job No. _ __::.6.::.2.::.5.=:.6..:..7 ___ Date _1.;....0~/_2_1.;..../_8;_6;;.,._ __ 

Sample(s) Reference 

Surrogate Standard Recoveries 
For EPA Method 601 /602 

Foster Wheeler/Mountain Top 

9/25/86 

ANALYTICAL RESULTS 
(mg/1 unless stated otherwise) 

E 

Ass't Laboratory Director 
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l_ 

LABORATORY REPORT 

Client 

Ms. Mary Stevenson 
Woodward Clyde Consultants 
201 Willowbrook Boulevard 
Wayne, NJ 07470 

Date Samples ( x) received ( ) collected by ,General Testing 

P.O.## -------------

Sample Description 

water and wastewater testing specialists 

710 Exchange Street I as Trinity Place 
Rochester, NY 1~ Hackensack, NJ 07801 

(716) 4543760 (201) 48&5242 

Job No. _ _...;.6....;;;2..;;.5....;.6....;.7 ___ Date 1 0 I 21 I 8 6 

Sample(s) Reference 

Surrogate Standard Recoveries 
For EPA Method 601/602 

Foster Wheeler/M ountain To p 
9/25/86 

ANALYTICAL RESULTS 
(mg/1 unless stated otherwise) 

B-13-1 

1/84 

• EPA 40 CFR Part 136 10/84 
Analytical procedures In accordance with Standard Methods for 

the Examination of Water and Wastewater, 15th Edition and Methods 
for Chemical Analysis of Water and Wastes, EPA(<) indicates lowest 
detectable concentration with procedure used. Data on quality 
control J)erformed with above sample(S) is available upon request 

NY LABORATORY CERTIFICATION 10 •: 10145 
NJ 10 •: 73331 In Rochester; 10 •: 02317 in Hacken~ck. 

Ass"t Laboratory Director 
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Client M s • M a r y S t e v e n s o n 
Woodward Clyde Consultants 

water and wastewater testing specialists 

710 Exchange Street I 85 Trinity Place 
Rochester, NY 140 Hackensack, NJ 07601 

(716) 454-3760 (201) 48£1..5242 

Job No. ___ 6_2_6_5_0 _ _ Date 10/30/86 

Sample(s) Reference 

Surrogate Standard Recoveries 
For EPA Method 601/602 

Foster Wheeler/Mountain Top 
Date Samples ( x> received ( ) collected by .General Testing 9/30/86 

1184 

P.O.# 

Sample Description 

'*EPA 40 CFR Part 136 1 0/84 
Analytical procedures in accordance with Standard Methods for 

the Examination of Water and Wastewater, 15th Edition and Methods 
for Chemical Analysis of Water and Wastes. EPA.(<) Indicates lowest 
detectable concentration with procedure used. Data on quality 
control performed with above sample(s) is available upon request 

NY LABORATORY CERTIFICATION 10 #: 10145 
NJ 10 •= 73331 in Rochester; 10 #: 02317 in Hackenst\Ck. 

A 
B-22-3 

ANALYTICAL RESULTS 
(mg/1 unless stated otherwise) 

B 
B-26-3 

c 
B-31-4 

D 
B-30-3 

Laboratory Director 
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LABORATORY REPORT 

Clien_t 
M ·s. M a r y S t e v e n s o n 
Woodward Clyde Consultants 
201 Willowbrook Boulevard 
Wayne, NJ 07470 

Date Samples ( x) received ( ) collected by ,General Testing 

P.O.# -------------

1/84 

Sample Description 

Analysis * by GC Method 601 
in order of elut 

*EPA 40 CFR Part 136 10/84 
Analytical procedures in accordance with Standard Methods for 

the Examination of Water and Wastewater, 1 Sth Edition and Methods 
for Chemical Analysis of Water and Wastes, EPA.(<) indicates lowest 
detectable concentration with procedure used. Data on quality 
control performed with above sample( a) Is available upon request 

NY LABORATORY CERTIFICATION 10#: 10145 
NJ 10 #: 73331 in Rochester; 10 •= 02317 in Hackensack 

water and wastewater testing specialists 

710 ExcNnge S1reat I as Trtntty Plica 
Rochester, NY 1«!08 ~ NJ 07801 

(718) 4543780 C3)1) e-5242 

Job No. _ _ 6_2_6_s_o ____ Date 

Sample(s) Reference 

Priority Pollutant Data 
29 Purguble Halocarbon• 
(Volatile Organic Halogens) 

Foster Wheeler/Mountain 
9/30/86 

10/30/86 

Top 

ANALYTICAL RESULTS, 
ug/kg 

A 8 c D 



f 
1-1 

r~ 
1-4 
1-5 

[
. ·6 

·1 
1-8 

c~ 
1·12 

{_! 
1·15 

[~ 
1·18 

LABORATORY REPORT 

Client 
Ms. Mary Stevenson 
Woodward Clyde Consultants 

Date Samples ( x> received ( ) collected by .General Testing 

P.O.# -------------

Sample Description 

Analysis * by GC Method 601 
in order of elutio 

*EPA 40 CFR Part 136 10/84 
· Analytical procedures in accordance with Standard Methods for 
the Examination of Water and Wastewater, 15th Edition and Methods 
for Chemical Analysis of Water and Wastes. EPA.(<) Indicates lowest 
detectable concentration with procedure used Data on quality 
control performed with above sample( a) Is available upon request. 

NY LABORATORY CERTIFICATION 10#: 10145 

water and wastewater testing specialists 

I · 85 Trinity Pia» 
Hlckensack, NJ 078)1 

(201) 48&5242 

Job No. -~6 =-2 6.:;,.:5;;....:0:;.._ ___ Date 1 0 I 3 0 I 8 6 

Sample(s) Reference 

Priority Pollutant Data 
29 Purgeable Halocarbons 
(Volatile Organic Halogens) 

Foster Wheeler/Mountain Top 
9/30/86 

ANALYTICAL RESULTS, 
ug/kg 

Ass'1 
Laboratory Director 

\ NJ 10 •= 73331 in Rochester; 10 #: 02317 in Hackensack. 

\ .. --~~~~~--~~~------------------------------------------------------------------.. \(84 
\ 
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LABORATORY REPORT 

Client M s • Mary Stevenson 
Woodward Clyde Consultants 

water and wastewater testing specialists 

110 Exchange Street 
Rochester, NY 14608 

(716)454-3750 I 85 Trinity Place 
Hackensack, NJ 07&11 

(201) 4$88-5242 

Job No. _6_2_6_5_0 ____ Date 1 0 I 3 0 I 8 6 

Sample(s) Reference 

Surrogate Standard Recoveries 
For EPA Method 601/602 

Foster Wheeler/Mountain Top 
Date Samples (x ) received ( ) collected by ,General Testing 9/30/86 

P.O. I# - ------------

Sample Description 

'*EPA 40 CFR Part 136 10/84 
Analytical procedures in accordance with Standard Methods for 

the Examination of Water and Wastewater, 15th Edition and Methods 
for Chemical Analysis of Water and Wastes. EPA(<) indicates lowest 
detectable concentration with procedure used Data on quality 
control performed wtth above sample(s) is available upon request 

NY LABORATORY CERTIFICATION 10 #: 10145 
NJ 10 •= 73331 in Rochester, 10 #: 02317 in Hackens-ck. 

E 
B-28-1 

ANALYTICAL RESULTS 
(mg/1 unless stated otherwise) 

laboratory Director 
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water and wastewater testing specialists 

general testi(lfi \ ~·':7 
corporation '~·t;~:t~:;li;S~- I . 85 Trinity Pla:e 

Hlclcensack, NJ 07801 
(201) e52Q 

LABoRAroRv REPORT Job No. __ 6_2_6_5 _o ___ Date 1 o I 3 o I 8 6 

Client 
Ms. Mary Stevenson 
Woodward Clyde Consultants 

Date Samples ( ~ received ( ) collected by ,General Testing 

P.O.# -------------

Sample Description 

Analysis * by GC Method 601 
n order of elution 

*EPA40 CFR Part 136 10/84 
Analytical procedures in accordance with Standard Methods for 

the Examination of Water and Wastewater, 15th Edition and Methods 
for Chemical Analysis of Water and Wastes. EPA(<) Indicates lowest 
detectable concentration with procedure used. Data on quality 
control Performed with abcwe aample(a) Ia available upon request 

NY LABORATORY CERTIFICATION 10 #: 10145 

Sample(s) Reference 

Priority Pollutant Data 
29 Purgeable Halocarbon• 
(Volatile Organic Halogens) 

Foster Wheeler/Mountain Top 
9/30/86 

ANALYTICAL RESULTS, 
u I l 

I 

Ass'i 
Laboratory Director 

\, NJ 10#: 73331 in Rochester; 10 #: 02317 in Hackensack 

~--~~~~~~--------~~------------------------------------------~ '~ 
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1-1 

1
-·-2 

-3 
1-4 

1·5 

[~ 
1-8 

[;~ 
1·11 

1-12 

I 13 

·-·14 
1-15 

{
- 16 

'\. 17 
1-18 

(3 
1·22 

! ~! 
1-25 

L~ 
1-28 
1-29 

! 

LABORATORY REPORT 

Client 
Ms. Mary Stevenson 
Woodward Clyde Consultants 

Date Samples (X r received ( ) collected by ,General Testing 

P.O.# -------------

Sample Description 

Analysis • by GC Method 601 
n order of elutio 

*EPA40CFR Part 13610/84 
Analytical procedures in accordance with Standard Methods for 

the Examination of Water and Wastewater, 15th Edition and Methods 
for Chemical Analysis of Water and Wastes. EPA(<) indicates lowest 
detectable concentration with procedure used. Data on quality 
control performed with above sample( a) ia available upon request 

water and wastewater testing specialists 

710 Exc:hMge Street I 85 Trinity Pllce 
. Rocheetar, NY 14815 Hlr:k8nlck, NJ 07801 

(718) 6t-37eo «3)1) 48&52C2 

Job No. Date 1 0 I 3 0 I 8 6 ----------------62650 

Sample(s) Reference 

Priority Pollutant Data 
29 Purgeeble Halocerbons 
(Volatile Organic Halogens) 

Foster Wheeler/Mountain Top 
9130186 

ANALYTICAL RESULTS, 
uglkg 

!Lv~---· 
Laboratory Director 

NY LABORATORYCERTIFICATION 10#: 10145-A .. ..!.~~ 
\ NJ ID:f:: 73331 in Rochester; 10 #: 02317 in Hackensack AM_ 

\ .. ------------------------------------------------------------------------~----~~----.. '(84 



From WCC, 1989.  Site Remediation Program, Foster Wheeler Energy Corporation, Mountaintop Plant.  
Woodward-Clyde Consultants.  December 1989.

TABLE 8-2 

WASTEWATER TREATMENT FACILITY 
TCL SEDIMENT SAMPLE RESULTS SUMMARY 
FOSTER WHEELER, MOUNTAINTOP, PA 

RETENTION POND 
WWT -1S 

mg/kg 
1. VOLA TJ LES 

Acetone .28 8 
Methylene Chloride .22 8 
Chloroform .003 J 
2-Butanone 
4-Methyi-2-Pentanone 
Toluene 
Chlorobenzenes 
Total Xylenes 

2. SEMI-VOLATILES 
2-Methylnaphthalene .89 J 
Acenaphthene 5.3 J 
Dibenzofuran 3.5 J 
Fluorene 6.0 J 
Pentachlorophenol 1.5 J 
Phenanthrene 61 
Anthracene 8.3 
Fluoranthrene 66 
Pyrene 36 
Benzo (a) Anthracene 24 
Chrysene 26 
bis (2-Ethylhexyl) Phthalate 1.8 J 
Benzo (b) Fluoranthene 16 
Benzo (k) Fluoranthene 19 
Benzo (a) Pyrene 17 
Jndeno (1,2,3-cd) Pyrene 6.1 J 
Dibenzo (a,h) Anthracene 2.0 J 
Benzo (g, h ,i) Perylene 5.4 J 
1 ,4-Dichlorobenzene 
Benzoic Acid 
Di-n-Butylphthalate 
Butylbenzylphthalate 
4-Methylphenol 

NOTES: NO- Not detected. 
A - TIC is a suspected aldol-condensation product. 
B - Analyte was also found in the blank. 

WWT-2S 
mg/kg 

.24 8 

.18 8 
.005J 
.017 J 

.11 J 

.14 J 

1.7 
.2J 
3.9 
2.7 

1 
1.7 
1.6 
2.6 
1.6 
1.2 

.46J 

.53J 
. 1 J 

.45 BJ 
.16 J 
.34J 

J -Estimated value; Tentatively identified compound or indicates 
presence of a compound below the sample quantitation limit. 

WWT-3S 
mg/kg 

.19 8 
.036 8 
.002 J 
0.024 

.13 J 

.14 J 

.24J 

1.8 
.22J 

2.5 
1.9 

.94J 
1.6 
1.3 

2.1 X 
2.1 X 
.94 J 
.48J 
.32J 
.54J 

.26 J 

.15 J 

X - Coelution of the analytes benzo (b & k) fluoranthene was observed. 

page 1 of 3 

CLARIFIER 
WWT-4S WWT-58 

mg/kg mg/kg 

.099 8 1.9 

.036 8 .6 8 
.006 J .035 J 

0.66 
.063J 

0.3 
0.21 

.068 J 

.15 J 

.13 J 

.25 J 

1.9 7.3 
.25J 2.0J 

3.4 31 
2.2 27 

0.86 13 
1.4 15 
2.2 1.5 J 
1.4 6.7 
1.2 9.3 
1.1 5.2 J 

.39J 2.2 J 

2.1 J 
.2J . 

.28 BJ 

.11 J 
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TABLE 8-2 

WASTEWATER TREATMENT FACILITY 
TCL SEDIMENT SAMPLE RESULTS SUMMARY 
FOSTER WHEELER, MOUNTAINTOP, PA 

RETENTION POND 
WWT -1S 

mg/kg 

3. SEMI-VOLATILE TIC's 
Blank Contaminant 
Aldol 3.7 AJ 
Trisulfide, Dimethyl 
Heptadecane,2,6-Dimethyl 
Anthracene,1-Methyl 5.9J 
Dodecane,3-Methyl-
BenzoPyrene isomer 5.2J 
Benzo Fluoranthene isomer 13 J 
11 H-Benzo (A) Fluorene 
Vitamin E Acetate (VAN) 
Unknown 103.7 J 
Unknown Hydrocarbon 4.4J 
Unknown Sub. Hydrocarbon 10 J 
Unknown Sub. Naphtha! 
Unknown PNA 57.5J 

4. PESTICIDES ND 
Aroclor-1260 

NOTES: ND- Not detected. 
A - TIC is a suspected aldol-condensation product. 
B - Analyte was ~lso found in the blank. 

WWT-2S 
mg/kg 

10.4 AJ 

6.3 J 

50.4J 
13.8 J 

0.63 

J -Estimated value; Tentatively identified compound or indicates 
presence of a compound below the sample quantitation limit. 

WWT-3S 
mg/kg 

3.3 J 

115.75 J 
2.8 J 

ND 

X - Coelution of the analytes benzo (b & k) fluoranthene was observed. 

page 2 of 3 

CLARIFIER 
WWT-4S WWT-5S 

mg/kg mg/kg 

1.4 BJ 10.0 BJ 
4.8AJ 84.6 AJ 

4.7 J 
58.4 J 37 J 

8.0J 

4J 
52J 

183.2 J 658.7 J 
16.0 J 46J 

7.3J 

ND ND 



5. METALS 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Silver 
Vanadium 
Zinc 
Cyanide 

NOTES: NO - Not detected. 

TABLE 8-2 

WASTEWATER TREATMENT FACILITY 
TCL SEDIMENT SAMPLE RESULTS SUMMARY 
FOSTER WHEELER, MOUNTAINTOP, PA 

RETENTION POND 
WWT -18 WWT-2S WWT-3S 

mg/kg mg/kg mg/kg 

8520 10300 4840 
6.3 7 3.7 

59.7 B 55.5 8 29.5 8 
1.2 B 1.6 8 0.90 B 

3.8 2.6 8 1.4 8 
1220 B 982 8 510 8 

23.6 22.6 9.3 
9.3 8 10.9 8 4.5 8 

101 87.8 38.5 
13600 16500 7220 

136 96.1 47.1 
2510 2220 8 1140 B 

142 183 69.7 
34.2 19.2 B 13.7 

0.6 B 0.69 8 0.68 B 
195 145 73.7 

15.7 B 18.6 8 8.3 B 
583 481 253 
2.4 2.8 

A - TIC is a suspected aldol-condensation product. 
8 - Analyte was also found in the blank. 
J -Estimated value; Tentatively identified compound or indicates 

presence of a compound below the sample quantitation limit. 
X - Coelution of the analytes benzo (b & k) fluoranthene was observed. 

page 3 of 3 

CLARIFIER 
WWT-48 WWT-58 

mg/kg mg/kg 

9530 4560 
8.6 145 8 

58.8 B 339 8 

2.8 341 
1100 8 19300 

18.5 101 
6.8 B 65.9 8 
92.1 872 

14600 767000 
91.4 532 
2300 2930 8 

169 7520 
17.4 100 8 

862 B 
0.52 B 

184 1320 
14.1 B 15.2 8 

462 2290 
2.3 23.7 
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1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

WWT-1S 
Lab Name: COMPUCHEM LABS Contract: C2-88l-BEYS 

Lab Code: COMPU Case No.: 16983 SAS No.: SDG No.: .-.5.:.3 __ 

Matrix: (soil/water) SQll! Lab Sample ID: 268477 

Sample wtjvol: 5.0 (q/mL) L_ Lab File ID: GH068477B19 

Level: (lowjmed) LOW Date Received: 06/20/89 

t Moisture: not dec. ___M Date Analyzed: 06/21/89 

Column: (pack/cap) CAP Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (uq/L or uqjKq) ll~lE~ 

74-87-3---------Chloromethane. _____________ __ 
74-83-9---------Bromomethane ______________ __ 
75-0l-4---------Vinyl Chloride ____________ __ 
75-00-3---------Chloroethane __ ~------------
75-09-2---------Methylene Chloride __________ _ 
67-64-1---------Acetone~----~-------------
75-15-o---------carbon Disulfide __________ __ 
75-35-4---------1,1-Dichloroethene __________ _ 
75-34-3---------1,1-Dichloroethane __________ _ 
540-59-0--------1,2-Dichloroethene (total) __ _ 
67-66-3---------Chloroform~----------------
107-06-2--------1,2-Dichloroethane ________ __ 
78-93-3---------2-Butanone ________________ __ 
71-55-6---------1,1,1-Trichloroethane ______ __ 
56-23-5---------carbon Tetrachloride. ________ _ 
108-05-4--------Vinyl Acetate ______________ _ 
75-27-4---------Bromodichloromethane. ________ _ 
78-87-5---------1,2-Dichloropropane ________ __ 
10061-01-5------cis-1,3-Dichloropropene. ____ __ 
79-01-6---------Trichloroethene ____________ __ 
124-48-1--------Dibromochloromethane ________ _ 
79-00-5---------i,1,2-Trichloroethane. ______ __ 
71-43-2---------Benzene·----~---------------
10061-02-6------Trans-1,3-Dichloropropene __ __ 
75-25-2---------Bromoform~-----------------
108-10-1--------4-Methyl-2-Pentanone _______ _ 
591-78-6--------2-Hexanone ________________ __ 
127-18-4--------Tetrachloroethene __________ __ 
79-34-S---------1,1,2,2-Tetrachloroethane ____ 
108-88-3--------Toluene. ____________________ _ 
108-90-7--------Chlorobenzene ______________ __ 
100-41-4--------Ethylbenzene ______________ __ 
100-42-S--------styrene ____________________ _ 
1330-20-7-------Total Xylenes ______________ __ 

FORM I VOA 

SRnPLE DRTR SUMMRRY 

22 u 
22 u 
22 u 
22 u 

220 B 
280 B 

11 u 
11 u 
11 u 
11 u 

3 J 
11 u 
22 u 
11 u 
11 u 
22 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
22 u 
22 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

Q 

1/87 Rev. 

72 
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lE EPA SAMPLE NO .. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
WWT-lS 

Lab Name: COMPUCHEM LABS Contract: C2-88l-REVS 

Lab Code: COMPY Case No.: 16983 SAS No.: SDG No.: .&.53z..-_ 

Matrix: (soil/water) SOIL 

Sample wt;vol: s.o 

Level: (low;med) lQH 

t Moisture: not dec. ~ 

Column (pack/cap) ~A~ 

Number TICs found: __Q 

CAS NUMBER 

(q/mL) ~ 

COMPOUND NAME 

Lab Sample ID: -.2.:.6~8 4.~:..7~7:.-.. __ _ 

Lab File ID: GH068477B19 

Date Received: 06/20/89 

Date Analyzed: 06/21/89 

Dilution Factor: ~l~.OL----

CONCENTRATION UNITS: 
(uq/L or ugjKg) UG/KG 

RT EST. CONC. Q 
================ ============================ ======== ============= ===== 

FORM I VOA-TIC 1/87 Rev"". 

SRHPLE DRTR SUNMRRY 71 
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1B EPA SAMPLE NO. SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

WWT-1S Lab Name: COMPUCHEM LABS Contract: C2-88l-~ys 

Lab Code: COMPU Case No.: 16983 SAS No.: SDG No.: 53 
Matrix: (soil/water) SOIL Lab Sample ID: 268477 

Sample wt;vol: ~Q.O (q/mL) 1L._ Lab File ID: ~IA[§§~77~~l 

Level: (low;med) LOW Date Received: 06/20/89 

\ Moisture: not dec. __.M dec. Date Extracted: Q§L21L§~ 
Extraction: (SepF/Cont/Sonc) ~ Date Analyzed: 06L22L89 
GPC Cleanup: (Y/N) H__ pH: 6.7 Dilution Factor: -1~0~.0 __ __ 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ugjKg) UGLKG 

108-95-2--------Phenol 7300 
111-44-4--------bis(2-Chloroethyl)Ether 7300 
95-57-8---------2-Chlorophenol 7300 
541-73-1--------1,3-Dichlorobenzene 7300 
106-46-7--------1,4-Dichlorobenzene 7300 
100-51-6--------Benzyl Alcohol 7300 
95-50-1---------1,2-Dichlorobenzene 7300 
95-48-7---------2-Methylphenol 7300 39638-32-9------bis(2-Chloroisopropyl)Ether __ 7300 
106-44-5--------4-Methylphenol 7300 621-64-7--------N-Nitroso-Di-n-Propylamine ___ 7300 
67-72-1---------Hexachloroethane 7300 
98-95-3---------Nitrobenzene 7300 
78-59-1---------Isophorone 7300 
88-75-5---------2-Nitrophenol 7300 105-67-9--------2,4-Dimethylphenol 7300 
65-85-o---------Benzoic Acid 36000 111-91-1--------bis(2-Chloroethoxy)Methane ___ 7300 
120-83-2--------2;4-Dichlorophenol 7300 120-82-1--------1,2,4-Trichlorobenzene 7300 
91-20-3---------Naphthalene 7300 106-47-8--------4-Chloroaniline 7300 
87-68-3---------Hexachlorobutadiene 7300 
59-50-7---------4-Chloro-3-Methylphenol 7300 91-57-6---------2-Methylnaphthalene 890 77-47-4---------Hexachlorocyclopentadiene ____ 7300 
88-06-2---------2,4,6-Trichlorophenol 7300 
95-95-4---------2,4,5-Trichlorophenol 36000 91-58-7---------2-Chloronaphthalene 7300 88-74-4---------2-Nitroaniline 36000 
131-11-3--------Dimethyl Phthalate 7300 
208-96-8--------Acenaphthylene 7300 
606-20-2--------2,6-Dinitrotoluene 7300 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
u 

FORM I SV-1 1/87 Rev. ·;: 
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lC EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

WWT-1S 
Lab Name: COMPUCHEM LABS Contract: C2-88l-REVS 

Lab Code: COMPU Case No.: 16983 SAS No.: SOG No.: .z.53=---

Matrix: (soiljwater) SOIL Lab Sample ID: .-.2.&.6&..84..&..7.:...7::-__ _ 

Sample wtjvol: 30.0 (q/mL) ;___ Lab File ID: GPJ68477C21 

Level: (low;med) -.LO;;;;.;W..___ 

t Moisture: not dec. ~ dec. 

Extraction: (SepF/Cont/Sonc) 

GPC Cleanup: (Y/N) H._ pH: 6.7 

Date Received: 06/20/89 

Date Extracted: 06/21/89 

Date Analyzed: 06/22/89 

Dilution Factor: .-1.-.0__,. o __ 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(uq/L or uq/Kq) UG/KG 

99-09-2---------3-Nitroaniline ____________ __ 
83-32-9---------Acenaphthene ______________ __ 
51-28-5---------2,4-Dinitrophenol _______ _ 
100-02-7--------4-Nitrophenol ______________ _ 
132-64-9--------Dibenzofuran ______________ __ 
121-14-2--------2,4-Dinitrotoluene _______ __ 
84-66-2---------Diethylphthalate _______ _ 
7005-72-3-------4-Chlorophenyl-phenylether ___ 
86-73-7---------Fluorene~~----------------
100-01-6--------4-Nitroaniline ____ ~--------
534-52-1--------4,6-Dinitro-2-Methylphenol ___ 
86-30-6---------N-Nitrosodiphenylamine (1) ___ 
101-55-3--------4-Bromophenyl-phenylether ___ _ 
118-74-1--------Hexachlorobenzene __________ _ 
87-86-5---------Pentachlorophenol __________ _ 
85-01-8---------Phenanthrene ______________ __ 
120-12-7--------Anthracene ________________ __ 
84-74-2---------Di-n-Butylphthalate ________ _ 
206-44-0--------Fluoranthene ______________ __ 
129-00-o--------Pyrene ____________________ __ 
85-68-7---------Butylbenzylphthalate ______ __ 
91-94-1---------3,3'-Dichlorobenzidine ____ __ 
56-55-3---------Benzo(a)Anthracene ________ __ 
218-01-9--------Chrysene __________________ __ 
117-8l-7--------bis(2-Ethylhexyl)Phthalate ___ 
117-84-0--------Di-n-octyl Phthalate ______ __ 
205-99-2--------Benzo(b)Fluoranthene. ______ __ 
207-08-9--------Benzo(k)Fluoranthene ______ __ 
50-32-8---------Benzo(a)Pyrene ____________ __ 
193-39-5--------Indeno(1,2,3-cd)Pyrene. ____ __ 
53-70-3---------Dibenzo(a,h)Anthracene ____ __ 
191-24-2--------Benzo(q,h,i)Perylene ______ __ 

(1) - Cannot be separated from D1phenylamine 
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1F EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
WWT-15 

Lab Name: COMPQCHEM LABS Contract: C2-88l-BEVS 

Lab Code: COMPU Case No.: 16983 SAS No.: SDG No.: .z.S:-3 __ 

Matrix: (soiljwater) SOIL Lab Sample ID: -.2-.6~84.;..7~7...._ __ _ 

Sample wtjvol: 30.0 (g/mL) ~ 

Level: (lowjmed) -.LO;z..::W.__ 

t Moisture: not dec. --22 dec. 

Extraction: (SepF/Cont/Sonc) IQRC 

GPC Cleanup: (Y/N) H__ pH: 6.7 

Lab File ID: GPJ68477C21 

Date Received: 06/20/89 

Date Extracted: 06/21/89 

Date Analyzed: 06/22/89 

Dilution Factor: .-1.&.0~. o~-

Number TICs found: _£1 
CONCENTRATION UNITS: 
(ugfL or ug/Kg) UGIKG 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q ================ ============================ ======== ============= ===== 1. ALDOL 6.70 3700 AJ 
2. UNKNOWN HYDROCARBON 12.72 4400 J 
3 .. UNKNOWN SUBST .. HYDROCARBON 13.87 10000 J 
4. 610-48-0 ANTHRACENE, 1-METHYL- 14.27 5900 J 
5. UNKNOWN PNA 14.32 12000 J 
6. UNKNOWN PNA 14.45 13000 J 
7. UNKNOWN 14.70 4400 J 
8. UNKNOWN 15.74 4400 J 
9 .. UNKNOWN PNA 15.89 4400 J 

10. UNKNOWN PNA 16.05 8100 J 
11. UNKNOWN PNA 16.14 4400 J 
12. UNKNOWN PNA 16.20 5900 J 
13. UNKNOWN PNA 16.89 3000 J 
14. UNKNOWN PNA 17.09 3700 J 
15. UNKNOWN PNA 17.25 3000 J 
16. UNKNOwN 19.72 3000 J 
17. BENZO PYRENE ISOMER 20.72 5200 J 
18. BENZO FLUORANTHENE ISOMER 21.32 13000 J 
19. UNKNOWN 24.12 53000 J 
20. UNKNOWN 24.90 33000 J 
21. UNKNOWN 25.07 5900 J 
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1D EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

WWT-lS 
Lab Name: COMPUCHEM LABORATORIES Contract: (2-88)-REYS 

Lab Code: COMPU Case No.: 16983 SAS No.: SDG No.: -.5 .... 3 ____ _ 

Matrix: (soil/water) SOIL Lab Sample ID: -=2 ... 6 .._8 4.:...7::-:7:..--__ 

Lab File ID: Sample wt/vol: 30.0 (q/mL) ~ 

Level: (low/med) LOW 

% Moisture: not dec. 55 dec. 

Extraction: (SepF/Cont/Sonc) ~ 

Date Received: 06/20/89 

Date Extracted: 06/21/89 

Date Analyzed: 06/23/89 

GPC Cleanup: (Y/N) H__ pH: ~ Dilution Factor: 2.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(uq/L or ug/Kg) QGIKG 

319-84-6--------alpha-BHC ________________ _ 
319-85-7--------beta-BHC 
319-86-8--------delta-BH~C-----------------
58-89-9---------gamma-BHC (Lindane) ______ _ 
76-44-8---------Heptachlor ______________ __ 
309-00-2--------Aldrin.~---~~-------
1024-57-3-------Heptachlor epoxide ________ _ 
959-98-8--------Endosulfan I 
60-57-1---------Dieldrin --------------
72-55-9---------4,4'-DDE ________________ __ 
72-20-8---------Endrin 
33213-65-9------Endosu~l~fa-n~I~I~-----------
72-54-8---------4,4'-DDD 
1031-07-8-------Endosulf-an __ s_u~l~f~a-t_e ________ _ 
50-29-3---------4,4'-DDT~----------------
72-43-5---------Methoxychlor 
53494-70-5------Endrin keton_e ____________ _ 
5103-71-9-------alpha-Chlordane _______ _ 
5103-74-2-------gamma-Chlordane ______ __ 
8001-35-2-------Toxaphene 
12674-11-2------Aroclor-1~0~16~-------------
11104-28-2------Aroclor-1221 
11141-16-5------Aroclor-1232 ____________ __ 
53469-21-9------Aroclor-1242 ____________ __ 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 ____________ __ 
11096-82-5------Aroclor-1260 ____________ __ 
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U.S. EPA - CLP 

1 CLIENT SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

I WWT-lS I Lab Name: COMPUCHEM LABORATORIES Contract: 787 __.;... ___ _ 
Lab Code: COMPU Case 

Matrix (soil/water): SOIL 

Level ( low/med): 

\ Solids: 

LOW 

45.5 

No.: 15660 SAS No.: SDG No.: 16983A 

Lab Sample ID: 268492 

Date Received: 06/20/89 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I I I I I 
ICAS No. I Analyte jConcentrationiCI Q 

7429-90-5 Alum1num 8520 
7440-36-0 Ant1mony 13.2 UN 
7440-38-2 Arsen1c ) • 3 
7440-39-3 Bar1um 5 ~. 7 B 
7440-41-7 Be ry]._]._1 um .2 B 

~ 40-43-9 Cadm1um 3. * 
• 4 0-70-2 Calc1um _12~ B 
4 4 0-47-3 Chrom1um 2 ~. 
4 4 0-48-4 Cobalt 9. • B 

7440-50-8 Copper ~o1 
7439-89-6 Iron 13600 
7439-92-1 Lead 136 * 

439-95-4 Magnes1um 25.0 E 
4. ~- ~6-5 Man_g_anese 14~ * 
4.: ~- ~ -b Mercury -~ u 
4~ 1- J~-u N1ckel 34.~ 

7440-09- Potassium 121 u 
7782-49-2 Selen1um .60 B WN 
7440-22-4 S1lver 195 
7440-23-5 Sod1um 651 u 
7440-28-0 Thall1um .44 U N 
7440-62-2 Vanad1um 15.7 B 
7440-66-6 ZlnC 583 E 

Cyan1de 2.4 * 

Color Before: BROWN Clarity Before: 

Color After: YELLOW Clarity After: 

Comments: 
FORM 1 - PAGE 1 

FORM I - IN 

I I 
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Texture: MEDIUM 

Artifacts: YES ---
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1A EPA SAMPLE NO. . 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

WWT-2S 
Lab Name: COMPYCHEM LABS Contract: C2-88l-BEVS 

Lab Code: COMPO case No.: 16983 SAS No.: SDG No. : _5.:.3 __ 

Matrix: (soil/water) SOIL Lab Sample ID: -.2.&.6=-84.&.l9.....,0....._ __ _ 

Sample wtjvol: 5.0 (g/mL) '---. Lab File ID: GH068490B19 

Level: (lowjmed) LOW 

' Moisture: not dec. --22 

Date Received: 06/20/89 

Date Analyzed: 06/21/89 

Column: (pack/cap) .&ICA~.~~.~Pr....-_ Dilution Factor: -1~-~o ____ _ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ugjKg) UG/KG Q 

74-87-3---------Chloromethane ______________ __ 
74-83-9---------Bromomethane ______________ __ 
75-01-4---------Vinyl Chloride. ____________ __ 
75-00-3---------Chloroethane ___________ __ 
75-09-2---------Methylene Chloride __________ _ 
67-64-1---------Acetone ____________________ _ 
75-15-o---------carbon Disulfide. ________ __ 
75-35-4---------1,1-Dichloroethene ____ __ 
75-34-3---------1,1-Dichloroethane. __________ _ 
540-59-0--------1,2-Dichloroethene (total) ___ 
67-66-3---------Chloroform. _____________ __ 
107-06-2--------1,2-Dichloroethane __________ _ 
78-93-3---------2-Butanone ________________ __ 
71-55-6---------1,1,1-Trichloroethane. ______ __ 
56-23-5---------carbon Tetrachloride ________ _ 
108-05-4--------Vinyl Acetate. ______________ __ 
75-27-4---------Bromodichloromethane ________ _ 
78-87-5---------1,2-Dichloropropane. ________ __ 
10061-01-5------cis-1,3-Dichloropropene ____ __ 
79-01-6---------Trichloroethene~------------
124-48-1--------D.ibromochloromethane ________ _ 
79-00-5---------1,1,2-Trichloroethane ______ __ 
71-43-2---------Benzene ____ ~---------------
10061-02-6------Trans-1,3-Dichloropropene __ __ 
75-25-2---------Bromoform -
108-10-1--------4-Methyl-2-Pentanone. ________ _ 
591-78-6--------2-Hexanone ________________ __ 
127-18-4--------Tetrachloroethene __________ __ 
79-34-5---------1,1,2,2-Tetrachloroethane ____ 
108-88-3--------Toluene. ____________________ _ 
108-90-7--------Chlorobenzene ______________ _ 
100-41-4--------Ethylbenzene ______________ __ 
100-42-5--------styrene ____________________ _ 
1330-20-7-------Total Xylenes ______________ _ 

29 u 
29 u 
29 u 
29 u 

180 B 
240 B 

15 u 
15 u 
15 u 
15 u 

5 J 
15 u 
17 J 
15 u 
15 u 
-29 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
29 u 
29 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
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lE EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

WWT-2S 
Lab Name: COMPQCHEM LABS Contract: C2-88l-BEVS 

Lab Code: COMPO Case No.: 16983 SAS No.: SDG No. : .-.S:z-3 __ 

Matrix: (soil/water) SOIL Lab Sample ID: .-2..,.,6.-84..&.:9~0:r..----

Sample wtjvol: s.o (g/mL) L_ 

Level: (lowjmed) ..,I.O:.::W~-

' Moisture: not dec. __i2 

Column (pack/ cap) CAP 

Number TICs found: __Q 

CAS NUMBER COMPOUND NAME 

Lab File ID: GH068490B19 

Date Received: 06/20/89 

Date Analyzed: 06/21/89 

Dilution Factor: _l~.o ____ _ 

CONCENTRATION UNITS: 
(ugjL or ugjKg) UG/KG 

RT EST. CONC. Q 
================ ============================ ======== ============= ===== 

FORM I VOA-TIC 1/87 Rev. ·:: 
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1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

WWT-25 
Lab Name: COMPQCHEM LABS Contract: C2-88l-REYS 

Lab Code: COMPQ case No.: 16983 SAS No.: SDG No.: .:..53=----

Matrix: (soiljwater) SOIL Lab Sample ID: -.2.-68:..4.z..l91:.,;l0r:....-__ _ 

Sample wtjvol: 30.0 (g/mL) ~ Lab File ID: GH068490B21 

Level: (lowjmed) LQW 

' Moisture: not dec. --22 dec. 

Extraction: (SepF/ContjSonc) 

GPC Cleanup: (Y/N) fL_ pH: 6.9 

Date Received: 06/20/89 

Date Extracted: 06/21/89 

Date Analyzed: 06/22/89 

Dilution Factor: -.1._. o.....,o __ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

108-95-2--------Phenol 970 u 
111-44-4--------bis{2-Chloroethyl)Ether 970 u 
95-57-8---------2-Chlorophenol 970 u 
541-73-1--------1,3-Dichlorobenzene 970 u 
106-46-7--------1,4-Dichlorobenzene 100 J 
100-51-6--------Benzyl Alcohol 970 u 
95-50-1---------1,2-Dichlorobenzene 970 u 
95-48-7---------2-Methylphenol 970 u 
39638-32-9------bis{2-Chloroisopropyl)Ether __ 970 u 
106-44-5--------4-Methylphenol 970 u 
621-64-7--------N-Nitroso-Di-n-Propylamine ___ 970 u 
67-72-1---------Hexachloroethane 970 u 
98-95-3---------Nitrobenzene 970 u 
78-59-1---------Isophorone 970 u 
88-75-5---------2-Nitrophenol 970 u 
105-67-9--------2,4-Dimethylphenol 970 u 
65-85-o---------Benzoic Acid 450 BJ 
111-91-1--------b;s(2-Chloroethoxy)Methane ___ 970 u 
120-83-2--------2,4-Dichlorophenol 970 u 
120-82-1--------1,2,4-Trichlorobenzene 970 u 
91-20-3---------Naphthalene 970 u 
.106-47-8--------4-Chloroaniline 970 u 
87-68-3---------Hexachlorobutadiene 970 u 
59-50-7---------4-Chloro-3-Methylphenol 970 u 
91-57-6---------2-Methylnaphthalene 970 u 
77-47-4---------Hexachlorocyclopentadiene__,_ 970 u 
88-06-2---------2,4,6-Trichlorophenol 970 u 
95-95-4---------2,4,5-Trichlorophenol 4700 u 
91-58-7---------2-Chloronaphthalene 970 u 
88-74-4---------2-Nitroaniline 4700 u 
131-11-3--------Dimethyl Phthalate 970 u 
208-96-8--------Acenaphthylene 970 u 
606-20-2--------2,6-Dinitrotoluene 970 u 
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1C EPA SAMPLE NO • SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

WWT-2S Lab Name: CQMPQCHEM LABS Contract: C2-88l-REVS 

Lab Code: COMPU Case No.: 16983 SAS No. : SOG No. : .&5_3 __ 

Matrix: (soiljwater) SOIL Lab Sample ID: .-:.2=-6.:..84...::..9:;..;0=------
sample wt;vol: 30.0 

LOW 

(g/mL) g__ Lab File ID: GH068490B21 

Level: (lowjmed) 

t Moisture: not dec. __i2 

Extraction: (SepF/Cont/Sonc) 

GPC Cleanup: (Y/N) li_ 

dec. 

pH: 6.9 

Date Received: 06/20/89 

Date Extracted: 06/21/89 

Date Analyzed: 06/22/89 

Dilution Factor: -l~.o~o~--

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ugfKg) UG/KG 

99-09-2---------3-Nitroaniline 4700 
83-32-9---------Acenaphthene 110 
51-28-5---------2,4-Dinitrophenol 4700 
100-02-7--------4-Nitrophenol 4700 
132-64-9--------Dibenzofuran 970 
121-14-2--------2,4-Dinitrotoluene 970 
84-66-2---------Diethylphthalate 970 
7005-72-3-------4-Chlorophenyl-phenylether ___ 970 
86-73-7---------Fluorene 140 
100-01-6--------4-Nitroaniline 4700 
534-52-1--------4,6-Dinitro-2-Methylphenol ___ 4700 
86-30-6---------N-Nitrosodiphenylamine (1) ___ 970 
101-55-3--------4-Bromophenyl-phenylether ____ 970 
118-74-1--------H~xachlorobenzene 970 
87-86-5---------Pentachlorophenol 4700 
85-01-8---------Pbenanthrene 1700 
120-12-7--------Anthracene 200 
84-74-2---------Di-n-Butylphthalate 160 
206-44-o--------Fluoranthene 3900 
129-oo-o--------Pyrene 2700 
85-68-7---------Butylbenzylphthalate 340 
91-94-1---------3,3'-Dichlorobenzidine 1900 
56-55-3---------Benzo(a)Anthracene 1000 
218-01-9--------Chrysene 1700 
117-Bl-7--------bis(2-Ethylhexyl)Phthalate ___ 1600 
117-84-0--------Di-n-octyl Phthalate 970 
205-99-2--------Benzo(b)Fluoranthene 2600 
207-08-9--------Benzo(k)Fluoranthene 1600 
50-32-8---------Benzo(a)Pyrene 1200 
193-39-5--------Indeno(1,2,3-cd)Pyrene 460 
53-70-3---------Dibenzo(a,h)Anthracene 970 
191-24-2--------Benzo(g,h,i)Perylene 530 

. . (1) - Cannot be separated from D1phenylam1ne 
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1F EPA SAMPLE NO . 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: COMPQCHEM LABS Contract: C2-88l-REYS 
WWT-2S 

Lab Code: COMPU Case No.: 16983 SAS No. : SDG No. : ~53z:.-.-_ 

Matrix: (soil/water) SOIL Lab Sample ID: -.2.:.68z..4;:..:9~0"-----

Sample wt;vol: 30.0 (q/mL) ~ 

Level: (low;med) LOW 

' Moisture: not dec. __i2 dec. 

Extraction: (SepF/Cont/Sonc) ~ 

GPC Cleanup: (Y/N) H__ pH: 6.9 

Lab File ID: GH068490B21 

Date Received: 06/20/89 

Date Extracted: 06/21/89 

Date Analyzed: 06/22/89 

Dilution Factor: -1~.o~o __ __ 

Number TICs found: ~ 
CONCENTRATION UNITS: 
(Uq/L or uq/Kg) UG/KG 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
================ ============================ =========:: ============= ==---1. ALDOL 6.75 7500 AJ 

2. ALDOL 6.85 2900 AJ 
3. UNKNOWN HYDROCARBON 12.39 3500 J 
4. 54105-67-8 HEPTADECANE, 2,6-DIMETHYL- 12.75 6300 J 
5. UNKNOWN HYDROCARBON 13.37 4700 J 
6. UNKNOWN HYDROCARBON 13.50 2000 J 
7. UNKNOWN HYDROCARBON 13.84 3600 J 
8. UNKNOWN 14.20 2000 J 
9. UNKNOWN 14.34 3400 J 

10. UNKNOWN 14.85 2200 J 
11. UNKNOWN 15.17 1700 J 
12. UNKNOWN 15.34 2100 J 
13. UNKNOWN 15.69 2300 J 
14. UNKNOWN 15.89 4200 J 
15. UNKNOWN 15.92 4300 J 
16. UNKNOWN 16.07 9600 J 
17. UNKNOWN 16.15 6600 J 
18. UNKNOWN 16.27 2900 J 
19. UNKNOWN 16.34 1800 J 
20. UNKNOWN 16.39 2700 J 
21. UNKNOWN 17.00 2800 J 
22. UNKNOWN 17.47 1800 J 

FORM I SV-TIC 1/87 Rev. 
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1D EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

WWT-2S 
Lab Name: COMPUCHEM LABOBATORIES Contract: (2-88)-REVS 

Lab Code: COMPU Case No.: 16983 SAS No.: SDG No. : -.S.-.3 ____ _ 

Matrix: (soil/water) SOIL Lab Sample ID: -.2 .... 6.._84..,.9~0 __ _ 

Sample wt/vol: 30.0 (g/mL) G.__ Lab File ID: . 

Level: (low/med) LOW 

\ Moisture: not dec • .._66 __ 

Extraction: (SepF/Cont/Sonc) 

GPC Cleanup: (Y/N) H__ 

dec. 

~ 

pH: _L..i 

Date Received: 06/20/89 

Date Extracted: 06/21/89 

Date Analyzed: 06/24/89 

Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

319-84-6--------alpha-BHC ______________ _ 
319-85-7--------beta-BHC 
319-86-8--------delta-BH~C--------------
58-89-9---------gamma-BHC (Lindane) ______ __ 
76-44-8---------Heptachlor _____________ __ 
309-00-2--------Aldrin 

~---~~-----1024-57-3-------Heptachlor epoxide ________ _ 
959-98-8--------Endosulfan I 
60-57-1---------Dieldrin --------------
72-55-9---------4,4'-DDE ________________ __ 
72-20-8---------Endrin 
33213-65-9------Endosu~l~fa-n~I~I~---------

72-54-8---------4,4'-DDD 
1031-07-8-------Endosulf_a_n_s_u~l~f~a~t-e---------

50-29-3---------4,4'-DDT~----------------
72-43-5---------Methoxychlor 
53494-70-5------Endrin keton_e ____________ _ 
5103-71-9-------alpha-Chlordane _____ ~---
5103-74-2-------gamma-Chlordane _________ __ 
8001-35-2-------Toxaphene 
12674-11-2------Aroclor-1~0~1~6--------------
11104-28-2------Aroclor-1221 
11141-16-5------Aroclor-1232 ____________ __ 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 ____________ __ 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260--------------

24. 
24. 
24. 
24. 
24. 
24. 
24. 
24. 
47. 
47. 
47. 
47. 
47. 
47. 
47. 

240 
47. 

240 
240 
470 
240 
240 
240 
240 
240 
470 
630 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Q 
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U.S. EPA - CLP 

1 CLIENT SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

I WWT-25 I Lab Name: COMPUCHEM LABORATORIES Contract: 787 -----
Lab Code: COMPU Case No.: 15660 SAS No.: SDG No.: 16983A 

Matrix (soil/water): SOIL 

Level (low;med): 

' Solids: 

LOW 

34.3 

Lab Sample ID: 268502 

Date Received: 06/20/89 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I 
ICAS No. 

7429-90-5 
7440-36-0 
]"4~0-38-2 
744_9-~_-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47;...3 
7440-48-4 
440-50-8 
439-89-6 
4 )9-92-1 

74 )9-95-4 
74..)9-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-_23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: BLACK 

Color After: YELLOW 

Comments: 
FORM 1 - PAGE 4 

I I I I 
I Analyte IConcentrationiCI Q 

Alum1num 
Ant1mony 
Arsenic 
Bar1um 
Beryl11um 
Cadm1um 
Calc1um 
Chrom1um 
Cobalt 
Copper 
Iron 
Lead 
Magnes1um 
Manganese 
Mercury 
N1ckel 
PotaSSlUm 
Selen1um 
S1lver 
Sod1um 
Tl!_all1um 
Vanad1um 
ZlnC 
Cyanide 

Clarity Before: 

.Clarity After: 

FORM I - IN 

_!_0 3 Q_Q_ 
18.4 u N 

7.0 
55.5 B 
1. B 
1.. B * 
96. B 

2.2.6 
10.9 B 
87.8 

16500 
96.1 * . ) ~2~ B E 

1E , , * . .. .,. u 
19.2 B 
1010 u 

.69 B N 
145 
907 u 
.61 u N 

18.0 B 
4~ E 
2. * 

I I 
IM I 
p 
p 
F 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
cv 
p 
p 
F 
p 
p 
F 
p 
p 
AS 

Texture: MEDIUM 

Artifacts: YES ---

7/87 
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-.--- 1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

WWT-3S 
Lab Name: COMPQCHEM LABS Contract: C2-88l-BEVS 

Lab Code: COMPO case No.: 16983 SAS No.: SDG No.: ,.5,.3 __ 

Matrix: (soil/water) SOIL Lab Sample ID: ... 2.:.6.z.8 4~8:.::..:9::.._ __ _ 

Sample wtjvol: ~d~ (g/mL) g__ Lab File ID: GH068489Bl9 

Level: (lowjmed) LOW 

t Moisture: not dec. __ll 

Date Received: 06/20/89 

Date Analyzed: 06/21/89 

Column: (packjcap) CAP Dilution Factor: _l~·~o ____ _ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (uq/L or uqjKg) UG/KG Q 

74-87-3---------Chloromethane. ______________ __ 
74-83-9---------Bromomethane ______________ _ 
75-01-4---------Vinyl Chloride. ____________ __ 
75-00-3---------Chloroethane. ______________ _ 
75-09-2---------Methylene Chloride. __________ _ 
67-64-1---------Acetone. ____________________ _ 
75-15-o---------carbon Disulfide. ____________ _ 
75-35-4---------1,1-Dichloroethene. __________ _ 
75-34-3---------1,1-Dichloroethane. __________ _ 
540-59-o--------1,2-Dichloroethene (total) __ _ 
67-66-3---------Chloroform~----------------
107-06-2--------1,2-Dichloroethane __________ _ 
78-93-3---------2-Butanone. __________________ _ 
71-55-6---------1,1,1-Trichloroethane ______ __ 
56-23-5---------carbon Tetrachloride. ________ _ 
108-05-4--------Vinyl Acetate. ______________ __ 
75-27-4---------Bromodichloromethane. ________ _ 
78-87-5---------1,2-Dichloropropane ________ __ 
10061-01-5------cis-1,3-Dichloropropene. ____ __ 
79-01-6---------Trichloroethene. ____________ __ 
124-48-1--------Dibromochloromethane. ________ _ 
79-00-5---------1,1,2-Trichloroethane. ______ __ 
71-43-2---------Benzene. ____ ~----------------
10061-02-6------Trans-1,3-Dichloropropene __ __ 
75-25-2---------Bromoform. __________________ _ 
108-10-1--------4-Methyl-2-Pentanone. ________ _ 
591-78-6--------2-Hexanone ________________ __ 
127-18-4--------Tetrachloroethene __________ __ 
79-34-S---------1,1,2,2-Tetrachloroethane ____ 
108-88-3--------Toluene. ____________________ __ 
108-90-7--------Chlorobenzene. ______________ __ 
100-41-4--------Ethylbenzene. ______________ __ 
100-42-S--------styrene. ____________________ __ 
1330-20-7-------Total Xylenes. ______________ _ 

16· u 
16 u 
16 u 
16 u 
36 B 

190 B 
8 u 
8 u 
8 u 
8 u 
2 J 
8 u 

24 
8 u 
8 u 

16 u 
8 u 
8 u 
8 u 
8 u 
8 u 
8 u 
8 u 
8 u 
8 u 

16 u 
16 u 

8 u 
8 u 
8 u 
8 u 
8 u 
8 u 
8 u 

FORM I VOA 1/87 Rev. 
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lE EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
WWT-3S 

Lab Name: COMPQCHEM LABS Contract: C2-88l-REVS 

Lab Code: COMPO case No.: 16983 SAS No.: SDG No.: .... 5._3 __ 

Matrix: (soil/water) SOIL 

Sample wtjvol: 5.0 

Level: (lowjmed) LOW 

t Moisture: not dec. ~ 

Column (pack/cap) .liiiiOICA~P~--

Number TICs found: __Q 

Lab Sample ID: -.2.-68z..4;a..:SK..~9~---

(g/mL) ~ Lab File ID: GH068489B19 

Date Received: 06/20/89 

Date Analyzed: 06/21/89 

Dilution Factor: -.l~.o ____ _ 

CONCENTRATION UNITS: 
(ug/L or ugjKg) UG/KG 

. CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
================ ============================ ======== ============= ===== 

FORM I VOA-TIC 1/87 Rev. 
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1B EPA SAMPLE NO. SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPQCHEM LABS Contract: C2-88l-REVS _WWT __ -_3_s ____ ·j 
Lab Code: COMPU Case No.: 16983 SAS No.: SDG No. : .z.S:..3 __ 

Matrix: (soil/water) SOIL Lab Sample ID: a2.z.6.:::..84;;t.;8~9:::.-__ _ 

sample wtjvol: 30.0 (g/mL) g___ Lab File ID: GJD68489B20 
Level: (lowjmed) LOW 

t Moisture: not dec. __12 dec. 

Extraction: (SepF/Cont/Sonc) 

GPC Cleanup: (Y/N) H._ pH: 7.0 

Date Received: 06/20/89 

Date Extracted: 06/23/89 

Date Analyzed: 06/23/89 

Dilution Factor: ..,2 ... 0:--__ 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ugjKg) UG/KG 

108-95-2--------Phenol 1100 
111-44-4--------bis(2-Chloroethyl)Ether 1100 
95-57-8---------2-Chlorophenol 1100 
541-73-1--------1,3-Dichlorobenzene 1100 
106-46-7--------1,4-Dichlorobenzene 1100 
100-51-6--------Benzyl Alcohol 1100 
95-50-1---------1,2-Dichlorobenzene 1100 
95-48-7---------2-Methylphenol 1100 
39638-32-9------bis(2-Chloroisopropyl)Ether __ 1100 
106-44-5--------4-Methylphenol 150 
621-64-7--------N-Nitroso-Di-n-Propylamine ___ 1100 
67-72-1---------Hexachloroethane 1100 
98-95-3---------Nitrobenzene 1100 
78-59-1---------Isophorone 1100 
88-75-5---------2-Nitrophenol 1100 
105-67-9--------2;4-Dimethylphenol 1100 
65-85-o---------Benzoic Acid 260 
111-91-1--------bis(2-Chloroethoxy)Methane ___ 1100 
120-83-2--------27 4-Dichlorophenol 1100 
120-82-1--------1,2,4-Trichlorobenzene 1100 
91-20-3---------Naphthalene 1100 
106-47-8--------4-Chloroaniline 1100 
87-68-3---------Hexachlorobutadiene 1100 
59-50-7---------4-Chloro-3-Methylphenol 1100 
91-57-6---------2-Methylnaphthalene 1100 77-47-4---------Hexachlorocyclopentadiene ____ 1100 
88-06-2---------2,4,6-Trichlorophenol 1100 
95-95-4---------2,4,5-Trichlorophenol 5200 
91-58-7---------2-Chloronaphthalene 1100 
88-74-4---------2-Nitroaniline 5200 
131-11-3--------Dimethyl Phthalate 1100 
208-96-8--------Acenaphthylene 1100 
606-20-2--------2,6-Dinitrotoluene 1100 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

FORM I SV-1 1/87 Rev. 
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1C EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

WWT-3S 
Lab Name: COMPUCHEM LABS Contract: C2-88l-REys 

Lab Code: COMPO Case No.: 16983 SAS No.: SDG No. : z-53:.--

Matrix: (soil/water) SOIL Lab Sample ID: .-.2.;:.68:..4..z..;:8a:.z9:..__ __ _ 

Sample wt;vol: 30.0 (q/mL) ~ Lab File ID: GJD68489B20 

Level: (low;med) LQW 

\ Moisture: not dec. ~ dec. 

Date Received: 06/20/89 

Date Extracted: 06/23/89 

Date Analyzed: 06/23/89 

Dilution Factor: .-.2~.0~---

Extraction: 

GPC Cleanup: 

( SepF 1 cont/Sonc) 

(Y/N) IL. pH: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (U9/L or U9/K9) UG/KG Q 

99-09-2---------3-Nitroaniline. ___________ __ 
83-32-9---------Acenaphthene ______________ __ 
51-28-5---------2,4-Dinitrophenol ________ _ 
100-02-7--------4-Nitrophenol ______________ _ 
132-64-9--------Dibenzofuran ______________ __ 
121-14-2--------2,4-Dinitrotoluene ______ __ 
84-66-2---------Diethylphthalate ______ __ 
7005-72-3-------4-Chlorophenyl-phenylether ___ 
86-73-7---------Fluorene __________________ __ 
100-01-6--------4-Nitroaniline ____________ __ 
534-52-1--------4,6-Dinitro-2-Methylphenol ___ 
86-30-6---------N-Nitrosodiphenylamine (1) ___ 
101-55-3--------4-Bromophenyl-phenylether ____ 
118-74-1--------Hexachlorobenzene ________ _ 
87-86-5---------Pentachlorophenol ________ _ 
85-01-8---------Phenanthrene ______________ __ 
120-12-7--------Anthracene ________________ __ 
84-74-2---------Di-n-Butylphthalate ________ _ 
206-44-0--------Fluoranthene ______________ __ 
129-oo-o--------Pyrene ____________________ __ 
85-68-7---------Butylbenzylphthalate. ______ __ 
91-94-1---------3,3'-Dichlorobenzidine ____ _ 
56-55-3---------Benzo(a)Anthracene ______ __ 
218-01-9--------Chrysene. __________________ __ 
117-81-7--------bis(2-Ethylhexyl)Phthalate ___ 
117-84-0--------Di-n-Octyl Phthalate ______ __ 
205-99-2--------Benzo(b)Fluoranthene ______ __ 
207-08-9--------Benzo(k)Fluoranthene ______ __ 
50-32-8---------Benzo(a)Pyrene ____________ __ 
193-39-S--------Indeno(1,2,3-cd)Pyrene ____ __ 
53-70-3---------Dibenzo(a,h)Anthracene ____ __ 
191-24-2--------Benzo(q,h,i)Perylene ______ __ 

(1) - Cannot be separated from Diphenylamine 

5200 u 
130 J 

5200 u 
5200 u 

140 J 
1100 u. 
1100 u 
1100 u 

240 J 
5200 u 
5200 u 
1100 u 
1100 u 
1100 u 
5200 u 
1800 

220 J 
1100 u 
2500 
1900 
1100 u 
2200 u 

940 J 
1600 
1300 
1100 u 
2100 X 
2100 X 

940 J 
480 J 
320 J 
54.0 J 

FORM I SV-2 1/87 Rev •. 
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1F EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: COMPUCHEM LABS Contract: C2-B8l-BEYS 
WWT-3S 

Lab Code: COMPU Case No.: 16983 SAS No.: SDG No.: .x.53~-

Matrix: (soil/water) SOIL Lab Sample ID: .-2.;z.6z-84..&.:8Ll9~---

Sample wt;vol: 

Level: (lowjmed) 

30.0 (g/mL) ~ 

LOW 

t Moisture: not dec. --12 

Extraction: 

GPC Cleanup: 

(SepF/Cont/Sonc) 

(Y/N) .lL_ 

dec. 

pH: 7.0 

Lab File ID: GJD68489B20 

Date Received: 06/20/89 

Date Extracted: 06/23/89 

Date Analyzed: 06/23/89 

Dilution Factor: ~2~.0~---

Number TICs found: _1Q 
CONCENTRATION UNITS: 
(Ug/L or ug/Kg) UG/KG 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q ===============z ============================ ======== ============= ===== 1. 54105-67-8 HEPTADECANE I 2,6-DIMETHYL- 12.45 3300 J 
2. UNKNOWN HYDROCARBON 13.15 2800 J 
3. UNKNOWN 15.25 3000 J 
4. UNKNOWN 16.00 1300 J s. UNKNOWN 16.24 1500 J 
6. UNKNOWN 16.62 2700 J 
7. UNKNOWN 17.04 2200 J 
8. UNKNOWN 17.77 550 J 
9. UNKNOWN 17.95 2600 J 

10. UNKNOWN 18.09 2800 J 
11. UNKNOWN 19.00 1300 J 
12. UNKNOWN 19.05 2600 J 
13. UNKNOWN 19.15 5200 J 
14. UNKNOWN 20.09 30000 J 
15. UNKNOWN 20.32 12000 J 
16. UNKNOWN 20.34 25000 J 
17. UNKNOWN 20.60 ·6700 J 
18. UNKNOWN 21.22 5500 J 
19. UNKNOWN 21.37 5200 J 
20. UNKNOWN 21.72 5600 J 

FORM I SV-TIC 1/87 Rev. 
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U.S. EPA - CLP 

1 CLIENT SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM LABORATORIES - __ · I WWT-35 I 
Contract: 787 _ _ 

Lab Code: COMPU Case 

Matrix (soil/water): SOIL 

Level ( low;med): 

% Solids: 

LOW 

61.4 

No.: 15660 SAS No.: SDG No.: 16983A 

Lab Sample ID: 268501 

Date Received: 06/20/89 

Concentration Units (uq/L or mg/kg dry weight): MG/KG 

I 
ICAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
L440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7 4 4 0-48-_4 
7440-50-8 
74) ~-89-6 
74,~-92-1 
74.,;-95-4 

439-96-5 
439-97-o 

7440-0l-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-2~-5 
7440-28-0 
7440-6l-2 
7440-66-6 

Color Before: BLACK 

Color After: YELLOW 

Comments: 
FORM 1 - PAGE 3 

I I I I 
I Analyte IConcentrationiCI Q 

Alum1num 4840 
Antimony 10.1 U N 
Arsen1c 3.7 
Bar1um 29. ~ B 
Beryll1um .9 B 
Cadm1um 1. < B * 
Calc1um 510 B 
Chrom1um 9.3 
Cobalt 4. ~ B 
Copper 38.'; 
Iron 7l21 
Lead 4 • * 
Magnes1um 1 ... 41 B E 
Manganese 69.7 * 
Mercury .1~ u 
NlCkel -~3. 
PotaSS1Um 55< u 
Selen1um .~ B WN 
S1lver 7 3.' 
Sod1um 49, u 
Tha111um • 3< U N 
Vana_9_1um 8. ~ B 
Z1nc 25.. E 
Cyan1de .8 u * 

Clarity Before: 

Clarity After: 

FORM I - IN 

I I 
IM I 

p 
p 
F 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
cv 
p 
p 
F 
p 
p 
F 
p 
p 
AS 

Texture: MEDIUM 

Artifacts: 

7/87 
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lA EPA SAMPLE NO. VOLATILE ORGANICS ANALYSIS DATA SHEET 

WWT-4S Lab Name: COMPUCHEM LABS Contract: C2-88l-REVS 

Lab Code: COMPU Case No.: 16983 SAS No.: SDG No. : -.5_3 __ 

Matrix: (soil/water) SOIL Lab Sample ID: 268488 

Sample wtjvol: 5.0 (g/mL) SL_ Lab File ID: GH068488C19 

Level: (lowjmed) LQW Date Received: 06/20/89 

% Moisture: not dec. _i1. Date Analyzed: Q6l,~l~~ 

Column: (pack; cap) CAP Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ugjL or ugjKg) ll~lE~ 

74-87-3---------Chloromethane _____________ __ 
74-83-9---------Bromomethane ______________ __ 
75-01-4---------Vinyl Chloride ____________ __ 
75-00-3---------Chloroethane ______________ __ 
75-09-2---------Methylene Chloride __________ _ 
67-64-1---------Acetone~----~-------------75-15-o---------carbon Disulfide __________ __ 
75-35-4---------1,1-Dichloroethene _________ _ 
75-34-3---------1,1-Dichloroethane ________ __ 
540-59-o--------1,2-Dichloroethene (total) __ 
67-66-3---------Chloroform~----------------107-06-2--------1,2-Dichloroethane. __________ _ 78-93-3---------2-Butanone. ________________ __ 
71-55-6---------1,1,1-Trichloroethane ______ __ 
56-23-5---------carbon Tetrachloride ________ _ 
108-05-4--------Vinyl Acetate ______________ _ 
75-27-4---------Bromodichloromethane ________ _ 
78-87-5---------1,2-Dichloropropane ________ __ 
10061-01-5------cis-1,3-Dichloropropene. ___ __ 
79-01-6---------Trichloroethene ___________ __ 
124-48-1--------Dibromochloromethane ________ _ 
79-00-5---------1,1,2-Trichloroethane ______ __ 71-43-2---------Benzene ____________________ _ 
10061-02-6------Trans-1,3-Dichloropropene __ __ 75-25-2---------Bromoform. __________________ __ 
108-10-1--------4-Methyl-2-Pentanone ________ _ 591-78-6--------2-Hexanone. __________________ _ 
127-18-4--------Tetrachloroethene __________ _ 
79-34-5---------1,1,2,2-Tetrachloroethane __ _ 108-88-3--------Toluene ____________________ __ 
108-90-7--------Chlorobenzene ______________ __ 
100-41-4--------Ethylbenzene _______________ _ 
100-42-S--------styrene ____________________ _ 
1330-20-7-------Total Xylenes ______________ _ 

FORM I VOA 

SRHPLE DRTQ SUHHDR\1 

19 u 
19 u 
19 u 
19 u 
36 B 
99 B 

9 u 
9 u 
9 u 
9 u 
9 u 
9 u 
6 J 
9 u 
9 u 

19 u 
9 u 
9 u 
9 u 
9 u 
9 u 
9 u 
9 u 
9 u 
9 u 

19 u 
19 u 

9 u 
9 u 
9 u 
9 u 
9 u 
9 u 
9 u 

Q 

1/87 Rev. 
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VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: COMPUCHEM LABS Contract: C2-88l-REVS 

EPA SAMPLE NO. 

WWT-4S 

Lab Code: COMPU Case No.: 16983 SAS No.: SDG No.: &.53~-

Matrix: (soil/water) SOIL 

Sample wt;vol: 5.0 

Level: (lowjmed) LOW 

t Moisture: not dec. _il 

Column (packjcap) ~AE 

Number TICs found: _o 

(q/mL) L_ 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

Dilution Factor: 

CONCENTRATION UNITS: 
(uq/L or uqjKq) UGLKG 

268488 

~HQ§84§8~l9 

06/20/89 

Q§L~~La9 

J:.O 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q ================ ============================ ======== ============= ===== 

FORM I VOA-TIC 1/87 Rev. 
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1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

WWT-4S 
Lab Name: COMpQCHEM LABS contract: C2-88l-BEVS 

Lab Code: COMPO Case No.: 16983 SAS No.: SDG No.: 53 

Matrix: (soiljwater) SOIL Lab Sample ID: 268488 

Sample wt;vol: JQ.Q (g/mL) ~ Lab File ID: ~HQ§§~aaa~l 

Level: (lowjmed) LOW Date Received: Q§l2Ql§~ 

t Moisture: not dec. __!2 dec. Date Extracted: Q§l2ll§9 

Extraction: (SepF/Cont/Sonc) Date Analyzed: Q§l2llB~ 

GPC Cleanup: (Y/N) H._ pH: 7.0 Dilution Factor: .-.1~. 0~0-

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or uq/Kq) UGlKG 

108-95-2--------Phenol ____________________ __ 
111-44-4--------bis(2-Chloroethyl)Ether ____ _ 
95-57-8---------2-Chlorophenol ____________ __ 
541-73-1--------1,3-Dichlorobenzene ________ _ 
106-46-7--------1,4-Dichlorobenzene ________ _ 
100-51-6--------Benzyl Alcohol ____________ __ 
95-50-1---------1,2-Dichlorobenzene ________ _ 
95-48-7---------2-Methylphenol ____________ __ 
39638-32-9------bis(2-Chloroisopropyl)Ether __ 
106-44-5--------4-Methylphenol ____________ __ 
621-64-7--------N-Nitroso-Di-n-Propylamine ___ 
67-72-1---------Hexachloroethane. __________ __ 
98-95-3---------Nitrobenzene ______________ __ 
78-59-l---------Isophorone __ ~--------------88-75-5---------2-Nitrophenol ______________ _ 
105-67-9--------2,4-Dimethylphenol ________ __ 
65-85-o---------Benzoic Acid ______________ __ 
111-91-1--------bis(2-Chloroethoxy)Methane ___ 
120-83-2--------2,4-Dichlorophenol ________ __ 
120-82-1--------1,2,4-Trichlorobenzene ____ __ 
91-20-3---------Naphthalene ________________ _ 
106-47-8--------4-Chloroaniline~-----------
87-68-3---------Hexachlorobutadiene. ________ _ 
59-50-7---------4-Chloro-3-Methylphenol ____ _ 
91-57-6---------2-Methylnaphthalene ________ _ 
77-47-4---------Hexachlorocyclopentadiene ___ _ 
88-06-2---------2,4,6-Trichlorophenol ______ _ 
95-95-4---------2,4,5-Trichlorophenol ______ _ 
91-58-7---------2-Chloronaphthalene. ________ _ 
88-74-4---------2-Nitroaniline ____________ __ 
131-11-3--------Dimethyl Phthalate ________ __ 
208-96-8--------Acenaphthylene ____________ _ 
606-20-2--------2,6-Dinitrotoluene. ________ __ 

620 u 
620 u 
620 u 
620 u 
200 J 
620 u 
620 u 
620 u 
620 u 
110 J 
620 u 
620 u 
620 u 
620 u 
620 u 
620 u 
280 BJ 
620 u 
620 u 
620 u 
620 u 
620 u 
620 u 
620 u 
620 u 
620 u 
620 u 

3000 u 
620 u 

3000 u 
620 u 
620 u 
620 u 

Q 
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1C EPA SAMPLE NO. SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

WWT-4S Lab Name: COMPUCHEM LABS contract: C2-88l-REVS 

Lab Code: COMPO case No.: 16983 SAS No.: SOG No.: .... s3~-

Matrix: (soiljwater) SOIL Lab Sample ID: -.2 ..... 6,;;o.,8 4..&.08;;:;..;8::;._ __ _ 

Sample wtjvol: 30.0 (g/mL) ~ Lab File ID: GH068488B21 

Level: ( lowjmed) LOW 

t Moisture: not dec. __!! dec. 

Date Received: 06/20/89 

Date Extracted: 06/21/89 

Date Analyzed: 06/21/89 

Dilution Factor: -l~.o~o~--

Extraction: (SepF/ContjSonc) 

GPC Cleanup: (Y/N) H._ pH: 7.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(Ug/L or ugjKg) UG/KG 

99-09-2---------3-Nitroaniline. __________ __ 
83-32-9---------Acenaphthene ____________ __ 
51-28-5---------2,4-Dinitrophenol __________ _ 
100-02-7--------4-Nitrophenol ____________ _ 
132-64-9--------Dibenzofuran~------------
121-14-2--------2,4-Dinitrotoluene. ________ __ 
84-66-2---------Diethylphthalate __________ __ 
7005-72-3-------4-Chlorophenyl-phenylether ___ 86-73-7---------Fluorene __________________ __ 
100-01-6--------4-Nitroaniline ___________ __ 
534-52-1--------4,6-Dinitro-2-Methylphenol ___ 
86-30-6---------N-Nitrosodiphenylamine (1) ___ 
101-55-3--------4-Bromophenyl-phenylether ___ _ 
118-74-1--------Hexachlorobenzene __________ _ 
87-86-5---------Pentachlorophenol __________ _ 
85-01-8---------Phenanthrene ______________ __ 
120-12-7--------Anthracene ________________ __ 
84-74-2---------Di-n-Butylphthalate. ________ _ 
206-44-0--------Fluoranthene _____________ __ 
129-00-o--------Pyrene ____________________ __ 
85-68-7---------Butylbenzylphthalate. ______ __ 
91-94-1---------3,3'-Dichlorobenzidine. ____ __ 
56-55-3---------Benzo(a)Anthracene. ________ __ 
218-01-9--------Chrysene~------------------
117-81-7--------bis(2-Ethylhexyl)Phthalate ___ 
117-84-o--------Di-n-octyl Phthalate ______ __ 
205-99-2--------Benzo(b)Fluoranthene. ______ __ 
207-08-9--------Benzo(k)Fluoranthene. ______ __ 
50-32-8---------Benzo(a)Pyrene ____________ __ 
193-39-5--------Indeno(1,2,3-cd)Pyrene ____ __ 
53-70-3---------Dibenzo(a,h)Anthracene ____ __ 
191-24-2--------Benzo(g,h,i)Perylene ______ __ 

(1) - Cannot be separated from Diphenylamine 

3000 u 
150 J 

3000 u 
3000 u 

130 J 
620 u 
620 u 
620 u 
250 J 

3000 u 
3000 u 

620 u 
620 u 
620 u 

3000 u 
1900 

250 J 
620 u 

3400 
2200 

620 u 
1200 u 

860 
1400 
2200 

620 u 
1400 
1200 
1100 

390 J 
620 u 
620 u 

Q 
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1F EPA SAMPLE NO. SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

WWT-4S Lab Name: COMPUCHEM LABS Contract: C2-88l-BEYS 

Lab Code: COMPU Case No.: 16983 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wtjvol: 30.0 (9/mL) ~ 

Level: ( lowjmed) LOW 

t Moisture: not dec. __!2 dec. 

Extraction: (SepF /Cont/Sonc) 

GPC Cleanup: (Y/N) H._ pH: 7.0 

SDG No. : _53:..-_ 

Lab Sample ID: .-.2-=-6~84...&,.;8z;..;8~~~:...... __ _ 

Lab File ID: GH068488B21 

Date Received: 06/20/89 

Date Extracted: 06/21/89 

Date Analyzed: 06/21/89 

Dilution Factor: .-.1.:..:.oL.:o~-

Number TICs found: ~ 
CONCENTRATION UNITS: 
(U9/L or U9/K9) UG/KG 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q ================ ============================ ======== ============= ====== 1. BLANK CONTAMINANT 5.78 1400 BJ 2. ALDOL 6. 70 4800 AJ 3. 54105-67-8 HEPTADECANE I 2 1 6-DIMETHYL- 12.35 9400 J 4. UNKNOWN 12.65 7500 J 5. 54105-67-8 HEPTADECANE 1 2 1 6-DIMETHYL- 12.72 26000 J 6. 54105-67-8 HEPTADECANE I 2 1 6-DIMETHYL- 13.35 23000 J 7. UNKNOWN 13.50 5600 J 8. UNKNOWN 13.59 8200 J 9. UNKNOWN HYDROCARBON 13.82 16000 J 10. UNKNOWN 14.32 7500 J 11. UNKNOWN 14.62 5600 J 12. UNKNOWN 14.72 9400 J 13. UNKNOWN 14.84 6900 J 14. UNKNOWN 15.30 6100 J 15. UNKNOWN 15.85 3900 J 16. UNKNOWN 15.90 6900 J 17. UN :KNOWN 16.00 4000 J 18. UNKNOWN 16.05 7500 J 19. UNKNOWN 16.14 5500 J 
20. UNKNOWN 24.24 58000 J 
21. UNKNOWN 25.06 35000 J 
22. UN:KNOWN 25.17 5600 J 

' ; 

FORM I SV-TIC 1/87 Rev.'· 
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1D EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

I 
I WWT-4S 

Lab Name: COMPUCHEM LABOBATORIES Contract: (2-88)-REVS .-1-------
Lab Code: COMPU Case No.: 16983 SAS No.: SDG No.: .-:.5.K.3 ____ _ 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 ( g/mL) G.__ 

Lab Sample ID: .-.2.K.6 x..8 4Jt-:8~8'---

Lab File ID: 

Level: (low/med) LOW 

% Moisture: not dec. 47 dec. 

Extraction: (SepF/Cont/Sonc) ~ 

Date Received: 06/20/89 

Date Extracted: 06/21/89 

Date Analyzed: 06/23/89 

GPC Cleanup: (Y/N) li.._ pH: ...L..Q. Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

319-84-6--------alpha-BHC ________________ _ 
319-85-7--------beta-BHC 
319-86-8--------delta-BH:~c-----------------
58-89-9---------gamma-BHC (Lindane) _____ __ 
76-44-8---------Heptachlor ______________ __ 
309-00-2--------Aldrin.~---~~-----
1024-57-3-------Heptachlor epoxide ________ _ 
959-98-8-----~--Endosulfan ! ___________ __ 
60-57-1---------Dieldrin ________________ __ 
72-55-9---------4,4'-DDE ________________ __ 
72-20-8---------Endrin 
33213-65-9------Endosu~l~fa_n __ I~I----------
72-54-8---------4,4'-DDD 
1031-07-8-------Endosulf-an __ s_u~l~f~a~t-e---------
50-29-3---------4,4 ··-DDT':"""':'"" ______________ _ 
72-43-5---------Methoxychlor 
53494-70-5------Endrin keton_e __________ _ 
5103-71-9-------alpha-Chlordane _________ __ 
5103-74-2-------gamma-Chlordane ______ __ 
8001-35-2-------Toxaphene~~-------------
12674-11-2------Aroclor-1016 
11104-28-2------Aroclor-1221 ___________ _ 
11141-16-5------~roclor-1232 __________ __ 
53469-21-9------Aroclor-1242 ________ __ 
12672-29-6------Aroclor-1248 _________ __ 
11097-69-1------Aroclor-1254 __________ __ 
11096-82-5------Aroclor-1260 -------------

30. 
30. 
30. 
30. 
30. 
30. 
30. 
30. 
60. 
60. 
60. 
60. 
60. 
60. 
60. 

300 
60. 

300 
300 
600 
300 
300 
300 
300 
300 
600 
600 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

2.00 

Q 
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U.S. EPA - CLP 

1 CLIENT SAMPLE NO. 

I WWT-4S I INORGANIC ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM LABORATORIES Contract: 787 -----
Lab Code: COMPU Case No.: 15660 SAS No.: SDG No.: 16983A 

Matrix (soil/water): SOIL 

Level (low;med): 

% Solids: 

LOW 

Lab Sample ID: 268500 

Date Received: 06/20/89 

52.8 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I 
ICAS No. 

7429-90-5 
7440-36-0 
7440-38-~ 
7440-39-,j 
7440-41-
744--cr-43~9 
7440-70-2 
7440-47-3 
7 44 l-48-4 
j44 -SU-8 
743 l--s-g-6 
743 ~-n-r 
743 ~--g-s-( 
743~-96-5 

439-97-6 
440-1 ) ~-0 
440-1 )~-7 

7782- ~-2 
7440-4·~-4 
7440-23-5 
7440-28-0 
744U-62-2 
744U-66-6 

Color Before: BLACK 

Color After: YELLOW 

Comments: 
FORM 1 - PAGE 2 

I I I I 
I Analyte IConcentrationiCI Q 

Alum1num 
Ant1mony 
Arsen1c 
Bar1um 
Beryll1um 
Cadm1um 
Calc1um 
Chrom1um 
Cobalt 
Copper 
Iron 
Lead 
Magnes1um 
Manganese 
Mercury 
N1ckel 
PotaSSlUm 
Selenium 
S1lver 
Soa1um 
Thall1um 
Vanad1um 
Z1nc 
Cyaniae 

Clarity Before: 

clarity After: 

FORM I - IN 

9 ,30 
J • t u N 

c • h 
58.u B 

.18 u 
2.8 • 

11_00 B 
18.5 

6.8 B 
92.1 

14600 
91.4 • 
2300 E 

169 • . _].~ u 
17. ~ 

8b. B 
• !) • B N 
11~4 

572 u 
.40 u N 

14.1 B 
462 E 
2.3 * 

I I 
IM I 

p 
p 
F 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
cv 
p 
p 
F 
p 
p 
F 
p 
p 
AS 

Texture: MEDIUM 

Artifacts: 

7/87 

t-----



From WCC, 1991.  Letter to Mr.  Christopher Thomas, Environmental Engineer, Enforcement and Title III Section, USEPA Region III.  Re: Soil Investigation in the Vicinity of the Former Source Area.  Woodward-Clyde 
Consultants.  July 16, 1991.Driscoll, Fletcher G.  1986.  Groundwater and Wells, Second Edition.  Johnson Screens, St.  Paul Minnesota.  1089pp.  

• 
J 

J 
I 
I 

- I 

I 
• lj , 

..,; i 

e.!! 

I 
-I 
.. ..J 

-....J 

I 
_) 

.J 

I 
~ 

Parameter<2l 

Depth Collected (feet) 

Volatile Organic Compounds (VOCs) 

Chloroform 
I, I ,2,2 Tetrachloroethane 

I,2 Dichloroethene<8l 
I, I, I Trichloroethane 
1,I,2 Trichloroethane (TCA) 
Tetrachloroethene (PCE) 
Trichloroethylene (TCE) 

Parameter<2> 

Depth Collected (feet) 

Volatile Organic Compounds (VOCs) 
Chloroform 
I, 1 ,2,2 Tetrachloroethane 

I ,2 Dichloroethene<8
> 

I, I, I Trichloroethane 
I, I ,2 Trichloroethane (TCA) 
Tetrachloroethene (PCE) 
Trichloroethylene (TCE) 

Parameter(2l 

Depth Collected (feet) 

Volatile Organic Compounds (VOCs) 

Chloroform 
1, 1,2,2 Tetrachloroethane 

1,2 Dichloroethene<Bl 
1, 1, l Trichloroethane 
1,1,2 Trichloroethane (TCA) 
Tetrachloroethene (PCE) 

Trichloroethylene {TCE) 

See footnotes at end of table. 

Act 2 Standard<3> 

Table 5 

Soil Analytical Data Summary<l) 
Former Vapor Degreaser Area 

Former Foster Wheeler Energy Corporate Project 
Mountain Top, Pennsylvania 

Page 1 of2 
Sample Identification/Date Collected 

Soil-to- S-I S-2 S-3 S-4 S-5 S-6 S-7 S-8 S-9 S-IO S-II S-I2 S-13 S-14 
Direct Contact Groundwater II/07/1985<4> 11/07 /1985<4> 11107/1985<4> 11/0711985<4> I2/06/1985<4

> I2/06/1985<4
> 12/06/I985<4> I2/06/I985<4> 12/06/1985<4

> 12/06/I985<4> I2/06/1985<4
> 12/06/1985<4

> 12/06/1985<4> I2/06/I985<4 > 

0-2 

I7 
28 

1,900 
IO,OOO 

100 
1,500 
970 

2-15 

I9 
33 

2,IOO 
10,000 

120 
3,300 
1,IOO 

IO 
0.03 

7 
20 
0.5 

. 0.5 

0.5 

Act 2 Standard<3> 

Direct Contact 

0-2 

I7 
28 

I,900 
IO,OOO 

IOO 
1,500 
970 

2-I5 

19 
33 

2,IOO 
10,000 

120 
3,300 
1,100 

Soil-to

Groundwater 

10 
0.03 

7 
20 
0.5 
0.5 
0.5 

Act 2 Standard<3
> 

Direct Contact 

0-2 

17 
28 

I,900 
10,000 

100 
1,500 

970 

2-15 

19 
33 

2,100 
10,000 

120 
3,300 

1,100 

Soil-to

Groundwater 

10 
0.03 

7 
20 
0.5 
0.5 

0.5 

NA<9> 

NA 
NA 
NA 
NA 
NA 
2.4 

NA 
NA 

NA 
NA 
NA 
NA 
I0.7 

NA 
NA 
NA 
NA 
NA 
NA 
4.5 

NA 
NA 

NA 
NA 
NA 
NA 
13.1 

NA 
NA 

NA 
NA 
NA 
NA 
0.08 

NA 
NA 
NA 
NA 
NA 
NA 
O.I2 

NA 
NA 

NA 
NA 
NA 
NA 
0.91 

NA 
NA 

NA 
NA 
NA 
NA 
0.72 

Sample Identification/Date Collected 

NA 
NA 
NA 
NA 
NA 
NA 
O.I9 

NA 
NA 
NA 
NA 
NA 
NA 
0.10 

B-6 

NA 
NA 

NA 
NA 
NA 
NA 
0.43 

NA 
NA 
NA 
NA 
NA 
NA 
0.99 

NA 
NA 
NA 
NA 
NA 
NA 
0.33 

NA 
NA 
NA 
NA 
NA 
NA 
0.10 

B-13 
G-1A G-1 SS-1 (MW-4) SS-4 (MW-4) SS-5 (MW-4) SS-6 (MW-4) SS-7 B-5 B-6 Duplicate B-8 B-12 B-13 Duplicate 

12/06/1985(4) 12/06/1985(4) 4/18/1986(5) 4/18/.1986(5
) 4/18/1986(5

) 4/I8/1986(5
) 4/18/1986(5) 9/22/I986(6) 9/22/1986(6) 9/2211986(6) 9/23/1986(6) 9/23/I986(6) 9/23/I986(6) 9/23/1986(6) 

NA 
NA 

NA 
NA 
NA 
NA 
0.55 

B-28 

NA 
NA 
NA 
NA 
NA 
NA 
2.48 

B-31 

0.7-2.0 

NO 
11 

NA 
NA 
7.5 
NA 
29 

B-32 

4.0-6.0 

0.099 
0.0029 

NA 
NA 

0.0032 
NA 
0.62 

B-33 

8.0- IO.O 

O.I23 
NO 

NA 
NA 
NO 
NA 
0.51 

B-34 

10.0- I2.0 15.6- I6.4 

0.13 
NO 

NA 
NA 

0.0036 
NA 
3.4 

0.026 
NO 

NA 
NA 
NO 
NA 
1.7 

0.0-2.0 

NA 
NA 

NO(IO) 

NO 
NA 
NO 

0.021 

Sample Identification/Date Collected 

TB-I TB-2 

0.0-5.0 

NA 
NA 
NO 
NO 
NA 
NO 

0.376 

0.0-5.0 

NA 
NA 

NO 
ND 
NA 
NO 
0.65 

TB-3 

0.0-5.0 

NA 
NA 
ND 
NO 
NA 

0.0024 
0.0047 

0.0-5.0 

NA 
NA 

NO 
NO 
NA 
NO 

0.0024 

TB-4 

0.0- 5.0 

NA 
NA 

0.0071 
0.0015 

NA 
NO 

0.027 

9/25/1986(6) 9/25/1986(6) 9/25/1986(6) 9/26/1986(6
) 9/26/1986(6) 05/13/1991(7

) 5/13/1991(7) 05/13/199I(7) 5/13/1991(7) 05/ 13/1991(7) 05/13/1991(7) 5113/1991(7) 05/13/I99I(7) 

0.0-7.5 

NA 
NA 
ND 
ND 
NA 
ND 

1.1 

9.0- IO.O 

NA 
NA 
ND 
ND 
NA 

0.058 

0.49 

7.0-9.5 

NA 
NA 

ND 
NO 
NA 
ND 

0.77 

7.0-9.5 

NA 
NA 
ND 
ND 
NA 
ND 

0.029 

5.0-5.6 

NA 
NA 
ND 
ND 
NA 
ND 

O.I6 

6.5- 8.5 

NI< 1ll 

NI 

NI 
NI 
NI 
NI 

30 ppm(I2) 

I4- 16 

NI 
NI 

NI 
NI 
NI 
NI 

4-5.6 

NI 
Nl 
NI 
NI 
NI 
NI 

12- 14 

NI 
NI 

NI 
NI 
NI 
NI 

0.180 ppm<12l 0.860 ppm<121 I 900 ppm (I 2l 

13 -15 

Nl 
Nl 

NI 
NI 
NI 
NI 

Nl 

4-4.5 

NI 
NI 
Nl 
NI 
NI 
NI 
Nl 

9- 1 I 

Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
NI 

13- 15 

Nl 
NI 
Nl 
NI 
Nl 
Nl 
Nl 

0.0-5.0 

NA 
NA 

0.0042 
ND 
NA 
NO 

0.014 



--, 
j 

• 
I _ _ J 

'1 
L_j 

I 
I 

- I 

I 
~ 
fl 
;! .! a. 

I 
! 

,- 1 

' I 
0 

_J 

I 

.J 

I 
• u-
,_--~ 

f 
.... _) (00016-F/SIA RptfTables/Table 5 vapor degreaser area) 

Table 5 (cont.) 

Page 2 of2 

Act 2 Standard<3
> Sample Identification/Date Collected 

Soil-to- TB-5 TB-6 

Parameter<2
> Direct Contact Groundwater 5/13/1991 {7) 05/13/1991 {7) 5/13/1991 {7) 05/13/1991 (7) 

Depth Collected (feet) 

Volatile Organic Compounds (VOCs) 
Chloroform 
1, 1 ,2 ,2 Tetrachloroethane 

1,2 Dichloroethene<8> 
1,1,1 Trichloroethane 
1,1 ,2 Trichloroethane (TCA) 
Tetrachloroethene (PCE) 

Trichloroethylene {TCE) 

Footnotes 

0-2 

17 

1,900 
10,000 

100 
1,500 

970 

2-15 

19 
33 

2,100 
10,000 

120 
3,300 

1,100 

4-4.8 9.5- 11.5 

10 NI NI 
0.03 NI NI 

7 NI NI 
20 NI NI 
0.5 NI NI 
0.5 NI NI 

0.5 NI 0.11 ppm<12l 

(l)Concentrations are expressed in milligrams per kilogram. Values presented in bold text exceed the appropriate Act 2 Standard. 

(2)0nly those parameters detected above the laboratory detection limit are presented on this table. 

4-6 

NI 
NI 

NI 
NI 
NI 
NI 

NI 

<3>Pennsylvania Land Recycling and Environmental Remediation Standards Act (Act 2) medium-specific concentration (MSC). This standard represents the more conservative of 
either the non-residential direct contact or the soil-to-groundwater standards for used aquifers (total dissolved solids less than or equal to 2,500 milligrams per liter). 

<4>Data was obtained from Gannet Flemming Environmental Engineers, Inc., January 27, 1986 Letter Report, Mountain Top Plant, provided by Foster Wheeler Energy Corporation. 

(S)Data was. obtained from Woodward-Clyde Consultants (WCC), June 1986, Field Investigation Report-Phase I. 

12-0ct 

NI 
NI 

NI 
NI 
NI 
NI 

NI 

<6>Data was obtained from WCC, February 1987, Field Investigation Report-Phase II and WCC, June 8, 1988, Site Investigation Program, Foster Wheeler Energy Corporation, Mountaintop 
Plant. Volume 2 of3. 

(7lData was obtained from wee, July 16, 1991, "Soil Investigation in the Vicinity of the Former Source Area" Letter Report. 

(&)The more conservative standard for cis- and trans-1 ,2 dichloroethene is cited. 

<9>Not analyzed. 

(IO)Not detected. 

(ll)No information available in the report available to AGI. 

(I
2>Parts per million. 
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Gamma Kaplan-Meier (KM) Statistics

MLE Mean (bias corrected)      26.24 MLE Sd (bias corrected)      28.64

Theta hat (MLE)      30.37 Theta star (bias corrected MLE)      31.26

nu hat (MLE)    134.8 nu star (bias corrected)    130.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.864 k star (bias corrected MLE)       0.839

K-S Test Statistic      0.0868 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.105 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.52 Anderson-Darling GOF Test

5% A-D Critical Value       0.788 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      36.69 99% KM Chebyshev UCL      45.94

   95% KM (z) UCL      25.22    95% KM Bootstrap t UCL      25.53

90% KM Chebyshev UCL      28.6 95% KM Chebyshev UCL      31.99

SD      24.41    95% KM (BCA) UCL      25.41

   95% KM (t) UCL      25.26    95% KM (Percentile Bootstrap) UCL      25.23

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      21.12 Standard Error of Mean       2.495

Lilliefors Test Statistic       0.148 Lilliefors GOF Test

5% Lilliefors Critical Value       0.1 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.859 Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value 4.403E-10 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects       2.587 SD of Logged Detects       1.5

Median Detects      19 CV Detects       0.945

Skewness Detects       1.298 Kurtosis Detects       1.374

Variance Detects    615 Percent Non-Detects      19.59%

Mean Detects      26.24 SD Detects      24.8

Minimum Detect       0.12 Minimum Non-Detect      0.09

Maximum Detect    110 Maximum Non-Detect       0.18

Number of Detects      78 Number of Non-Detects      19

Number of Distinct Detects      57 Number of Distinct Non-Detects       3

General Statistics

Total Number of Observations      97 Number of Distinct Observations      60

Number of Bootstrap Operations   2000

TCEwith110

From File   AA-GW-TCEwithwithout.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   6/20/2016 2:35:42 PM
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TCEwith27

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Approximate Gamma KM-UCL      25.91

Suggested UCL to Use

95% KM (Chebyshev) UCL      31.99 95% GROS Approximate Gamma UCL      28.42

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      24.54 SD in Log Scale       2.562

   95% t UCL (Assumes normality)      25.25    95% H-Stat UCL    360.3

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      21.11 Mean in Log Scale       1.518

   95% BCA Bootstrap UCL      25.7    95% Bootstrap t UCL      25.93

   95% H-UCL (Log ROS)      71.27

SD in Original Scale      24.43 SD in Log Scale       1.832

   95% t UCL (assumes normality of ROS data)      25.36    95% Percentile Bootstrap UCL      25.51

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      21.24 Mean in Log Scale       1.99

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.142 Lilliefors GOF Test

5% Lilliefors Critical Value       0.1 Detected Data Not Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      28.42 95% Gamma Adjusted UCL (use when n<50)      28.55

Adjusted Level of Significance (β)      0.0475

Approximate Chi Square Value (72.09, α)      53.54 Adjusted Chi Square Value (72.09, β)      53.3

nu hat (MLE)      73.02 nu star (bias corrected)      72.09

MLE Mean (bias corrected)      21.11 MLE Sd (bias corrected)      34.63

k hat (MLE)       0.376 k star (bias corrected MLE)       0.372

Theta hat (MLE)      56.09 Theta star (bias corrected MLE)      56.81

Maximum    110 Median      13

SD      24.54 CV       1.163

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      21.11

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (145.16, α)    118.3 Adjusted Chi Square Value (145.16, β)    117.9

95% Gamma Approximate KM-UCL (use when n>=50)      25.91 95% Gamma Adjusted KM-UCL (use when n<50)      25.99

k hat (KM)       0.748 nu hat (KM)    145.2
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For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      20.02

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (149.67, α)    122.4 Adjusted Chi Square Value (149.67, β)    122

95% Gamma Approximate KM-UCL (use when n>=50)      24.44 95% Gamma Adjusted KM-UCL (use when n<50)      24.51

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.772 nu hat (KM)    149.7

MLE Mean (bias corrected)      24.83 MLE Sd (bias corrected)      27.48

Theta hat (MLE)      29.56 Theta star (bias corrected MLE)      30.42

nu hat (MLE)    131 nu star (bias corrected)    127.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.84 k star (bias corrected MLE)       0.816

K-S Test Statistic      0.0938 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.105 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.69 Anderson-Darling GOF Test

5% A-D Critical Value       0.789 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      34.5 99% KM Chebyshev UCL      43.12

   95% KM (z) UCL      23.81    95% KM Bootstrap t UCL      24.15

90% KM Chebyshev UCL      26.96 95% KM Chebyshev UCL      30.12

SD      22.75    95% KM (BCA) UCL      23.73

   95% KM (t) UCL      23.85    95% KM (Percentile Bootstrap) UCL      24.03

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      19.98 Standard Error of Mean       2.325

Lilliefors Test Statistic       0.143 Lilliefors GOF Test

5% Lilliefors Critical Value       0.1 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.858 Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value 3.872E-10 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects       2.51 SD of Logged Detects       1.543

Median Detects      19 CV Detects       0.928

Skewness Detects       1.148 Kurtosis Detects       0.756

Variance Detects    530.6 Percent Non-Detects      19.59%

Mean Detects      24.83 SD Detects      23.04

Minimum Detect       0.12 Minimum Non-Detect      0.09

Maximum Detect      86 Maximum Non-Detect       0.18

Number of Detects      78 Number of Non-Detects      19

Number of Distinct Detects      57 Number of Distinct Non-Detects       3

General Statistics

Total Number of Observations      97 Number of Distinct Observations      60
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Approximate Gamma KM-UCL      24.44

Suggested UCL to Use

95% KM (Chebyshev) UCL      30.12 95% GROS Approximate Gamma UCL      26.56

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      22.88 SD in Log Scale       2.557

   95% t UCL (Assumes normality)      23.84    95% H-Stat UCL    332.9

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      19.98 Mean in Log Scale       1.456

   95% BCA Bootstrap UCL      24.13    95% Bootstrap t UCL      24.28

   95% H-UCL (Log ROS)      73.23

SD in Original Scale      22.78 SD in Log Scale       1.881

   95% t UCL (assumes normality of ROS data)      23.93    95% Percentile Bootstrap UCL      23.96

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      20.09 Mean in Log Scale       1.899

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.147 Lilliefors GOF Test

5% Lilliefors Critical Value       0.1 Detected Data Not Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      26.56 95% Gamma Adjusted UCL (use when n<50)      26.67

Adjusted Level of Significance (β)      0.0475

Approximate Chi Square Value (79.29, α)      59.78 Adjusted Chi Square Value (79.29, β)      59.52

nu hat (MLE)      80.45 nu star (bias corrected)      79.29

MLE Mean (bias corrected)      20.02 MLE Sd (bias corrected)      31.32

k hat (MLE)       0.415 k star (bias corrected MLE)       0.409

Theta hat (MLE)      48.28 Theta star (bias corrected MLE)      48.99

Maximum      86 Median      13

SD      22.84 CV       1.141
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Attachment H 

 

Statistical Comparison of PEAs to Site-Specific Soil 

Background 
 

1.0 Introduction 

This attachment describes the methodology used to statistically compare the concentration of 

various inorganic constituents in soil for each of the potential exposure areas (PEAs) to their 

respective site-specific background concentration.  This statistical methodology is based on 

published USEPA guidance (2002, 2006b, 2013a). The following key issues are addressed in the 

background characterization methodology. 

 Handling of non-detect analytical results; 

 Testing for statistical outliers; and 

 Comparing PEA sample results to background. 

 

The following sections explain how these issues are addressed. 

1.1 Non-Detect Analytical Results 

A certain proportion of the measured concentrations of trace elements in background data sets 

are commonly reported as “not detected.”  In accordance with USEPA guidance (USEPA 2009), 

non-detect analytical results (non-detects) were replaced with a value equal to the level of 

detection (LOD) which was taken as the equivalent to the method detection limit (MDL) for the 

purpose of calculating the mean, median, and standard deviation sample population statistics. 

The analytical laboratory routinely assigns “estimated” (“J”) qualifiers to results that fall 

between the LOD and the limit of quantitation (LOQ), so it is possible that concentrations 

reported as non-detect are between zero and the LOD. The use of the LOQ or one-half of the 

LOQ as a surrogate value for non-detects (as is sometimes done) would, for this data set, result 

in some non-detect results being assigned values that are greater than the low J-flagged 

detections, which is not desirable. 

Calculations for data sets containing non-detect results use the Kaplan-Meier Method, as 

implemented in the ProUCL (USEPA 2013b). This method minimizes the bias introduced by the 

presence of non-detect results with varying reporting limits. 

1.2 Statistical Outliers 

According to USEPA guidance, a data point should not be eliminated from the background data 

set simply because it is the highest value that was observed (USEPA, 2002).  Dixon’s Test for 

Outliers (USEPA, 2002; USEPA, 2013b) was used to identify any samples that may not be 

consistent with the rest of the background data set.  Based on the results of this test, surface 

sample location BS-9-GB-SS appears to be a statistical outlier for barium, cobalt, manganese, 
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selenium, and thallium.  Although outliers may also represent true extreme values of a 

distribution and indicate more variability in the background population than was expected, the 

presence of multiple extreme values at a single location is good evidence that the location is not 

representative of background conditions.  In fact the concentrations of manganese and thallium 

in the soil sample from sampling location BS-9-GB-SS are more than five-fold greater than the 

next highest concentration.  Therefore, the soil sampling results for BS-9-GB-SS from the 0 – 1 

foot interval were excluded from subsequent background analysis and comparisons between the 

individual PEAs and background.  The ProUCL outputs for the outlier tests for constituents with 

no non-detect results and for those with non-detects reported are included as Tables H-1 and H-2, 

respectively. 

 

1.3 PEA Comparisons to Background 

A statistical comparison was performed using the PEA dataset and the site-specific background 

dataset to determine if the site sample population data for the chemicals of interest from each 

PEA are significantly different than the background population for that chemical. USEPA’s 

Guidance for Comparing Background and Chemical Concentrations in Soil for CERCLA Sites 

(USEPA, 2002) was followed for performing the distribution comparisons.  

There are two general types of statistical site-to-background comparisons. Parametric 

comparisons, such as the two-sample t-test, require the means, standard deviations, and sample 

sizes of the two distributions that are being compared. Nonparametric comparison tests, such as 

the Wilcoxon Rank Sum test and the Gehan test, require the actual full data sets rather than just 

their summary statistics. The Wilcoxon Rank Sum (WRS) test (which is also referred to as the 

Wilcoxon Mann-Whitney Test or WMW) was used to compare concentrations of each element 

in the surface versus subsurface samples, as recommended by USEPA guidance (USEPA 1989, 

1996, and 2009). The WRS procedure tests the null hypothesis that the two groups of samples 

are drawn from the same population. It is a nonparametric test that is performed with the actual 

sets of concentrations rather than summary parameters such as the mean or standard deviation, so 

it is valid for a wide range of distributional shapes. The use of nonparametric hypothesis tests for 

background comparisons greatly reduces the sensitivity of test results to the presence of outliers.    

The WRS test calculates the W statistic, which is then used to find the two-sided significance 

expressed as a p-level. The p-level results range from 0.0 to 1.0, and can be thought of as the 

probability of the null hypothesis being true. If the test yields a p-level less than 0.05, then there 

is a statistically significant difference between the medians of the groups at a 95-percent 

confidence level. If the p-level is greater than 0.05, then the null hypothesis is accepted, and the 

groups are assumed to be drawn from the same population.  

The two-sample t Test was used to compare the concentrations for samples collected in a PEA to 

the appropriate background concentrations for normally or lognormally distributed data sets.  

The Students t Test utilizes a pooled estimate of the variance of the two data sets.  Implicit in this 

method is the assumption of equality of the two variances.  Therefore, if the F-Test for equality 

of the two variances of the two data sets (PEA and background) indicated that the variances were 
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not equal, the Welch-Satterwaite’s version of the t Test for unequal variance was used (USEPA 

2013b).  For nonparametric data sets, the WRS test was used. These are the preferred tests for 

evaluating a shift in the distribution (i.e., the entire distribution of observed measurements from 

the PEA is shifted to higher values than those in background).  This would be the case for a 

large-scale or area-wide source of contamination.  For those data sets that included multiple non-

detects at several different LODs, Gehan’s test was used instead of the WMW test. The Gehan 

test is a generalized version of the WRS test. The Gehan test addresses multiple detection limits 

using a modified ranking procedure rather than relying on the “all ties get the same rank” 

approach used in the WRS test. 

Table H-3 summarizes p-values, the t test, WMW test or Gehan test results for each PEA/metal 

pair tested. When the p-value is less than the critical value of 0.05, the null hypothesis that the 

site population is equal to or less than the background was rejected.  

1.4 References 

USEPA (U.S. Environmental Protection Agency), 2002. Guidance for Comparing Background 

and Chemical Concentrations in Soil for CERCLA Sites. EPA 540-R-01-003. OSWER 

9285.7-41. U.S. Environmental Protection Agency, Office of Emergency and Remedial 

Response. September 2002. 

—————.  2006a. Data Quality Assessment: Statistical Methods for Practitioners, EPA QA 

/G-9S. EPA/240/B-06/003. Office of Environmental Information, Washington, DC. 

Download from: http://www.epa.gov/quality/qs-docs/g9s-final.pdf. 

—————.  2006b. Guidance for Comparing Background and Chemical Concentrations in Soil 

for CERCLA Sites. EPA 540-R-01-003.  U.S. Environmental Protection Agency, Office 

of Emergency and Remedial Response, Washington, DC. 

—————.  2006c.  Data Quality Assessment:  A Reviewer’s Guide EPA QA/G-9R, 

EPA/240/B-06/002 Office of Environmental Information.  U.S. Environmental Protection 

Agency, Washington, DC. February.  

—————. 2009. Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities: 

Unified Guidance. EPA 530-R-09-007. Office of Resource Conservation and Recovery 

Program Implementation and Information Division. March. 

—————. 2013a. “ProUCL Version 5.0 User Guide.” Office of Research and Development. 

EPA/600/R-07/041. 

—————. 2013b. “ProUCL Version 5.0.00 Technical Guide.” Office of Research and 

Development, EPA/600/R-07/041. 

 



Table H-1.  ProUCL Outputs for Constituents with No Non-Detect Results 
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For 5% significance level, 1.14 is not an outlier.

For 1% significance level, 1.14 is not an outlier.

2. Observation Value 1.14 is a Potential Outlier (Lower Tail)?

Test Statistic: 0.298

For 10% significance level, 1.14 is not an outlier.

For 10% significance level, 7.39 is not an outlier.

For 5% significance level, 7.39 is not an outlier.

For 1% significance level, 7.39 is not an outlier.

1% critical value: 0.524

1.  Observation Value 7.39 is a Potential Outlier (Upper Tail)?

Test Statistic: 0.125

Dixon's Outlier Test for Arsenic

Number of Observations = 21

10% critical value: 0.391

5% critical value: 0.44

For 5% significance level, 1890 is not an outlier.

For 1% significance level, 1890 is not an outlier.

2. Observation Value 1890 is a Potential Outlier (Lower Tail)?

Test Statistic: 0.085

For 10% significance level, 21000 is not an outlier.

For 5% significance level, 21000 is not an outlier.

For 1% significance level, 21000 is not an outlier.

5% critical value: 0.44

1% critical value: 0.524

1.  Observation Value 21000 is a Potential Outlier (Upper Tail)?

For 10% significance level, 1890 is not an outlier.

Number of Observations = 21

10% critical value: 0.391

From File   Table 4-1Z Background ProUCL_a.xls

Full Precision   OFF

Test Statistic: 0.339

Outlier Tests for Selected Uncensored Variables

User Selected Options

Date/Time of Computation   6/6/2016 12:37:06 PM

Dixon's Outlier Test for Aluminum
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Test Statistic: 0.005

For 10% significance level, 23.3 is not an outlier.

For 5% significance level, 23.3 is not an outlier.

For 1% significance level, 23.3 is not an outlier.

For 5% significance level, 3860 is an outlier.

For 1% significance level, 3860 is an outlier.

2. Observation Value 23.3 is a Potential Outlier (Lower Tail)?

1.  Observation Value 3860 is a Potential Outlier (Upper Tail)?

Test Statistic: 0.658

For 10% significance level, 3860 is an outlier. 

Number of Observations = 21

10% critical value: 0.391

5% critical value: 0.44

1% critical value: 0.524

For 1% significance level, 17.7 is not an outlier.

Dixon's Outlier Test for Calcium

Test Statistic: 0.064

For 10% significance level, 17.7 is not an outlier.

For 5% significance level, 17.7 is not an outlier.

For 10% significance level, 201 is an outlier. 

For 5% significance level, 201 is an outlier.

For 1% significance level, 201 is an outlier.

2. Observation Value 17.7 is a Potential Outlier (Lower Tail)?

1.  Observation Value 201 is a Potential Outlier (Upper Tail)?

Test Statistic: 0.740

Number of Observations = 21

10% critical value: 0.391

5% critical value: 0.44

1% critical value: 0.524

Dixon's Outlier Test for Barium
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For 10% significance level, 0.372 is not an outlier.

For 5% significance level, 0.372 is not an outlier.

For 1% significance level, 0.372 is not an outlier.

2. Observation Value 0.372 is a Potential Outlier (Lower Tail)?

Test Statistic: 0.044

Test Statistic: 0.608

For 10% significance level, 17.4 is an outlier. 

For 5% significance level, 17.4 is an outlier.

For 1% significance level, 17.4 is an outlier.

5% critical value: 0.44

1% critical value: 0.524

1.  Observation Value 17.4 is a Potential Outlier (Upper Tail)?

Dixon's Outlier Test for Cobalt

Number of Observations = 21

10% critical value: 0.391

For 10% significance level, 3.58 is not an outlier.

For 5% significance level, 3.58 is not an outlier.

For 1% significance level, 3.58 is not an outlier.

For 1% significance level, 15.7 is not an outlier.

2. Observation Value 3.58 is a Potential Outlier (Lower Tail)?

Test Statistic: 0.085

Test Statistic: 0.090

For 10% significance level, 15.7 is not an outlier.

For 5% significance level, 15.7 is not an outlier.

10% critical value: 0.391

5% critical value: 0.44

1% critical value: 0.524

1.  Observation Value 15.7 is a Potential Outlier (Upper Tail)?

Dixon's Outlier Test for Chromium

Number of Observations = 21
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For 1% significance level, 2980 is not an outlier.

Test Statistic: 0.146

For 10% significance level, 2980 is not an outlier.

For 5% significance level, 2980 is not an outlier.

For 10% significance level, 21700 is not an outlier.

For 5% significance level, 21700 is not an outlier.

For 1% significance level, 21700 is not an outlier.

2. Observation Value 2980 is a Potential Outlier (Lower Tail)?

1.  Observation Value 21700 is a Potential Outlier (Upper Tail)?

Test Statistic: 0.056

Number of Observations = 21

10% critical value: 0.391

5% critical value: 0.44

1% critical value: 0.524

For 5% significance level, 2.6 is not an outlier.

For 1% significance level, 2.6 is not an outlier.

Dixon's Outlier Test for Iron

2. Observation Value 2.6 is a Potential Outlier (Lower Tail)?

Test Statistic: 0.238

For 10% significance level, 2.6 is not an outlier.

For 10% significance level, 23.6 is not an outlier.

For 5% significance level, 23.6 is not an outlier.

For 1% significance level, 23.6 is not an outlier.

1% critical value: 0.524

1.  Observation Value 23.6 is a Potential Outlier (Upper Tail)?

Test Statistic: 0.386

Dixon's Outlier Test for Copper

Number of Observations = 21

10% critical value: 0.391

5% critical value: 0.44
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For 10% significance level, 104 is not an outlier.

For 5% significance level, 104 is not an outlier.

For 1% significance level, 104 is not an outlier.

For 1% significance level, 1580 is not an outlier.

2. Observation Value 104 is a Potential Outlier (Lower Tail)?

Test Statistic: 0.067

Test Statistic: 0.151

For 10% significance level, 1580 is not an outlier.

For 5% significance level, 1580 is not an outlier.

10% critical value: 0.391

5% critical value: 0.44

1% critical value: 0.524

1.  Observation Value 1580 is a Potential Outlier (Upper Tail)?

Dixon's Outlier Test for Magnesium

Number of Observations = 21

Test Statistic: 0.030

For 10% significance level, 10 is not an outlier.

For 5% significance level, 10 is not an outlier.

For 1% significance level, 10 is not an outlier.

For 5% significance level, 165 is an outlier.

For 1% significance level, 165 is an outlier.

2. Observation Value 10 is a Potential Outlier (Lower Tail)?

1.  Observation Value 165 is a Potential Outlier (Upper Tail)?

Test Statistic: 0.679

For 10% significance level, 165 is an outlier. 

Number of Observations = 21

10% critical value: 0.391

5% critical value: 0.44

1% critical value: 0.524

Dixon's Outlier Test for Lead

Page 5 of 8



Table H-1.  ProUCL Outputs for Constituents with No Non-Detect Results 
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For 5% significance level, 0.0226 is not an outlier.

For 1% significance level, 0.0226 is not an outlier.

2. Observation Value 0.0226 is a Potential Outlier (Lower Tail)?

Test Statistic: 0.160

For 10% significance level, 0.0226 is not an outlier.

For 10% significance level, 0.235 is an outlier. 

For 5% significance level, 0.235 is an outlier.

For 1% significance level, 0.235 is an outlier.

1% critical value: 0.524

1.  Observation Value 0.235 is a Potential Outlier (Upper Tail)?

Test Statistic: 0.743

Dixon's Outlier Test for Mercury

Number of Observations = 21

10% critical value: 0.391

5% critical value: 0.44

For 10% significance level, 21.9 is not an outlier.

For 5% significance level, 21.9 is not an outlier.

For 1% significance level, 21.9 is not an outlier.

2. Observation Value 21.9 is a Potential Outlier (Lower Tail)?

Test Statistic: 0.072

Test Statistic: 0.976

For 10% significance level, 15700 is an outlier. 

For 5% significance level, 15700 is an outlier.

For 1% significance level, 15700 is an outlier.

5% critical value: 0.44

1% critical value: 0.524

1.  Observation Value 15700 is a Potential Outlier (Upper Tail)?

Dixon's Outlier Test for Manganese

Number of Observations = 21

10% critical value: 0.391
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Table H-1.  ProUCL Outputs for Constituents with No Non-Detect Results 
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Test Statistic: 0.203

For 10% significance level, 218 is not an outlier.

For 5% significance level, 218 is not an outlier.

For 1% significance level, 218 is not an outlier.

For 5% significance level, 1270 is not an outlier.

For 1% significance level, 1270 is not an outlier.

2. Observation Value 218 is a Potential Outlier (Lower Tail)?

1.  Observation Value 1270 is a Potential Outlier (Upper Tail)?

Test Statistic: 0.302

For 10% significance level, 1270 is not an outlier.

Number of Observations = 21

10% critical value: 0.391

5% critical value: 0.44

1% critical value: 0.524

For 1% significance level, 1.4 is not an outlier.

Dixon's Outlier Test for Potassium

Test Statistic: 0.196

For 10% significance level, 1.4 is not an outlier.

For 5% significance level, 1.4 is not an outlier.

For 10% significance level, 14 is not an outlier.

For 5% significance level, 14 is not an outlier.

For 1% significance level, 14 is not an outlier.

2. Observation Value 1.4 is a Potential Outlier (Lower Tail)?

1.  Observation Value 14 is a Potential Outlier (Upper Tail)?

Test Statistic: 0.315

Number of Observations = 21

10% critical value: 0.391

5% critical value: 0.44

1% critical value: 0.524

Dixon's Outlier Test for Nickel
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Table H-1.  ProUCL Outputs for Constituents with No Non-Detect Results 
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For 10% significance level, 9.04 is not an outlier.

For 5% significance level, 9.04 is not an outlier.

For 1% significance level, 9.04 is not an outlier.

2. Observation Value 9.04 is a Potential Outlier (Lower Tail)?

Test Statistic: 0.153

Test Statistic: 0.229

For 10% significance level, 56.3 is not an outlier.

For 5% significance level, 56.3 is not an outlier.

For 1% significance level, 56.3 is not an outlier.

5% critical value: 0.44

1% critical value: 0.524

1.  Observation Value 56.3 is a Potential Outlier (Upper Tail)?

Dixon's Outlier Test for Zinc

Number of Observations = 21

10% critical value: 0.391

For 10% significance level, 7.32 is not an outlier.

For 5% significance level, 7.32 is not an outlier.

For 1% significance level, 7.32 is not an outlier.

For 1% significance level, 29.1 is not an outlier.

2. Observation Value 7.32 is a Potential Outlier (Lower Tail)?

Test Statistic: 0.248

Test Statistic: 0.320

For 10% significance level, 29.1 is not an outlier.

For 5% significance level, 29.1 is not an outlier.

10% critical value: 0.391

5% critical value: 0.44

1% critical value: 0.524

1.  Observation Value 29.1 is a Potential Outlier (Upper Tail)?

Dixon's Outlier Test for Vanadium

Number of Observations = 21
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Table H-2.  ProUCL Outputs for Constituents with Non-Detect Results 
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From File   Table 4-1Z Background ProUCL_a.xls

Full Precision   OFF

Outlier Tests for Selected Variables excluding nondetects

User Selected Options

Date/Time of Computation   6/6/2016 12:38:49 PM

5% critical value: 0.554

1% critical value: 0.683

Note: NDs excluded from Outlier Test

1.  Data Value 2.26 is a Potential Outlier (Upper Tail)?

Dixon's Outlier Test for Antimony

Total N = 21

Number NDs = 13

Number Detects = 8

10% critical value: 0.479

2. Data Value 0.49 is a Potential Outlier (Lower Tail)?

Test Statistic: 0.124

For 10% significance level, 0.49 is not an outlier.

For 5% significance level, 0.49 is not an outlier.

Test Statistic: 0.764

For 10% significance level, 2.26 is an outlier. 

For 5% significance level, 2.26 is an outlier.

For 1% significance level, 2.26 is an outlier.

Number NDs = 3

Number Detects = 18

10% critical value: 0.424

5% critical value: 0.475

1% critical value: 0.561

Note: NDs excluded from Outlier Test

For 1% significance level, 0.49 is not an outlier.

Dixon's Outlier Test for Beryllium

Total N = 21

For 5% significance level, 0.908 is not an outlier.

For 1% significance level, 0.908 is not an outlier.

2. Data Value 0.148 is a Potential Outlier (Lower Tail)?

Test Statistic: 0.249

1.  Data Value 0.908 is a Potential Outlier (Upper Tail)?

Test Statistic: 0.414

For 10% significance level, 0.908 is not an outlier.

For 10% significance level, 0.148 is not an outlier.
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Table H-2.  ProUCL Outputs for Constituents with Non-Detect Results 
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For 5% significance level, 0.148 is not an outlier.

For 1% significance level, 0.148 is not an outlier.
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Dixon's Outlier Test for Cadmium

Total N = 21

Number NDs = 16

Number Detects = 5

10% critical value: 0.557

Test Statistic: 0.254

For 10% significance level, 0.441 is not an outlier.

For 5% significance level, 0.441 is not an outlier.

For 1% significance level, 0.441 is not an outlier.

5% critical value: 0.642

1% critical value: 0.78

Note: NDs excluded from Outlier Test

1.  Data Value 0.441 is a Potential Outlier (Upper Tail)?

For 1% significance level, 0.0986 is not an outlier.

Dixon's Outlier Test for Selenium

Total N = 21

2. Data Value 0.0986 is a Potential Outlier (Lower Tail)?

Test Statistic: 0.027

For 10% significance level, 0.0986 is not an outlier.

For 5% significance level, 0.0986 is not an outlier.

1.  Data Value 9.32 is a Potential Outlier (Upper Tail)?

Test Statistic: 0.962

For 10% significance level, 9.32 is an outlier. 

Number NDs = 10

Number Detects = 11

10% critical value: 0.517

5% critical value: 0.576

1% critical value: 0.679

Note: NDs excluded from Outlier Test

For 10% significance level, 0.764 is not an outlier.

For 5% significance level, 0.764 is not an outlier.

For 1% significance level, 0.764 is not an outlier.

For 5% significance level, 9.32 is an outlier.

For 1% significance level, 9.32 is an outlier.

2. Data Value 0.764 is a Potential Outlier (Lower Tail)?

Test Statistic: 0.041
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5% critical value: 0.941

1% critical value: 0.988

Note: NDs excluded from Outlier Test

1.  Data Value 1.02 is a Potential Outlier (Upper Tail)?

Dixon's Outlier Test for Silver

Total N = 21

Number NDs = 18

Number Detects = 3

10% critical value: 0.886

2. Data Value 0.512 is a Potential Outlier (Lower Tail)?

Test Statistic: 0.394

For 10% significance level, 0.512 is not an outlier.

For 5% significance level, 0.512 is not an outlier.

Test Statistic: 0.606

For 10% significance level, 1.02 is not an outlier.

For 5% significance level, 1.02 is not an outlier.

For 1% significance level, 1.02 is not an outlier.

Number NDs = 9

Number Detects = 12

10% critical value: 0.49

5% critical value: 0.546

1% critical value: 0.642

Note: NDs excluded from Outlier Test

For 1% significance level, 0.512 is not an outlier.

Dixon's Outlier Test for Sodium

Total N = 21

For 5% significance level, 75.4 is an outlier.

For 1% significance level, 75.4 is not an outlier.

2. Data Value 22.3 is a Potential Outlier (Lower Tail)?

Test Statistic: 0.064

1.  Data Value 75.4 is a Potential Outlier (Upper Tail)?

Test Statistic: 0.568

For 10% significance level, 75.4 is an outlier. 

For 10% significance level, 22.3 is not an outlier.

For 5% significance level, 22.3 is not an outlier.

For 1% significance level, 22.3 is not an outlier.
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Dixon's Outlier Test for Thallium

Total N = 21

Number NDs = 10

Number Detects = 11

10% critical value: 0.517

Test Statistic: 0.973

For 10% significance level, 11 is an outlier. 

For 5% significance level, 11 is an outlier.

For 1% significance level, 11 is an outlier.

5% critical value: 0.576

1% critical value: 0.679

Note: NDs excluded from Outlier Test

1.  Data Value 11 is a Potential Outlier (Upper Tail)?

For 1% significance level, 0.826 is not an outlier.

No Outlier Test for Cyanide

2. Data Value 0.826 is a Potential Outlier (Lower Tail)?

Test Statistic: 0.363

For 10% significance level, 0.826 is not an outlier.

For 5% significance level, 0.826 is not an outlier.
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Table H-3.  Results of the Statistical Comparisons of the PEA Soil Concentrations to Background

Analyte Test Used

p-value Result p-value Result p-value Result p-value Result

Aluminum WS t Test 0.81 NSS 0.883 NSS 0.831 NSS 0.996 NSS

Antimony Gehan 0.325 NSS 0.128 NSS - ND - ND

Arsenic Student t Test 0 Greater 0.0084 Greater 0.037 Greater 0.027 Greater

Barium WMW 0.236 NSS 0.0085 Greater 0.366 NSS 0.983 NSS

Beryllium Gehan 0.0092 Greater 0.00095 Greater 0.0538 NSS 0.007 Greater

Calcium WMW 0.0008 Greater 0.002 Greater 0.196 NSS 0.594 NSS

Cadmium Gehan 0.0009 Greater 0.0008 Greater - ND - ND

Chromium WS t Test 0.006 Greater 0.005 Greater 0.611 NSS 0.628 NSS

Cobalt WMW 0.0004 Greater 0.0014 Greater 0.0298 Greater 0.0008 Greater

Copper WS t Test 0.042 Greater 0.018 Greater 0.281 NSS 0.13 NSS

Iron Student t Test 0.001 Greater 0.0085 Greater 0.116 NSS 0.001 Greater

Lead WMW 0.339 NSS 0.0216 Greater 0.97 NSS 0.996 NSS

Magnesium Student t Test 0 Greater 0.028 Greater 0.206 NSS 0.047 Greater

Manganese WMW 0.0036 Greater 0.0042 Greater 0.152 NSS 0.003 Greater

Mercury Gehan 0.999 NSS - ND - ND - ND

Nickel Student t Test 0.036 Greater 0 Greater 0.0338 Greater 0 Greater

Potassium Student t Test 0.82 NSS 0.741 NSS 0.962 NSS 0.846 NSS

Selenium Gehan 0.964 NSS - ND - ND - ND

Silver Gehan 0.12 NSS 0.0337 Greater - ND - ND

Sodium Gehan 0.107 NSS 0.0542 NSS - ND 0.0129 Greater

Thallium WMW - ND - ND - ND - ND

Vanadium Student t Test 0.978 NSS 0.922 NSS Not calculated NSS 0.99 NSS

Zinc WS t Test 0.058 NSS 0.0107 Greater 0.612 NSS 0.448 NSS

Cyanide WMW - NA - ND - NA 0.256 NSS

Notes:

NSS = Not statistically significantly different

Greater = PEA concentration of analyte statistically significant greater than background 

NA = Not analyzed

ND = Not detected

WMW =

Student's t Test = Student's t Test (Parametric test assumes normality and pooled variance)

WS t Test = Welch-Satterhwaite's t Test (Parametric test assumes normality and unequal variances)

Gehan = Gehan Test (Nonparametric test handles data sets with non-detects and multiple detection limits - assumes comparable shapes and variability)

Shot Blast v Surface 

Background

Expended Waste v Surface 

Background MIP1 v All Soil Background MIP2 v All Soil Background

Wilcoxon-Mann-Whitney Test (Nonparametric test handles data with non-detects with one detection limit - assumes two populations have comparable 

shapes and variability)
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Attachment H
SIP - Groundwater - 1,4-Dioxane

Gamma (KM) may not be used when k hat (KM) is < 0.1

Approximate Chi Square Value (11.67, α)       5.009 Adjusted Chi Square Value (11.67, β)       4.903

   95% Gamma Approximate KM-UCL (use when n>=50)       9.466    95% Gamma Adjusted KM-UCL (use when n<50)       9.67

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.0956 nu hat (KM)      11.67

MLE Mean (bias corrected)       9.075 MLE Sd (bias corrected)      12.99

Theta hat (MLE)      17.37 Theta star (bias corrected MLE)      18.61

nu hat (MLE)      27.16 nu star (bias corrected)      25.36

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.522 k star (bias corrected MLE)       0.488

K-S Test Statistic       0.307 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.181 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       2.771 Anderson-Darling GOF Test

5% A-D Critical Value       0.806 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      14.78 99% KM Chebyshev UCL      21.14

   95% KM (z) UCL       6.886    95% KM Bootstrap t UCL      12.83

90% KM Chebyshev UCL       9.211 95% KM Chebyshev UCL      11.54

SD      13.14 95% KM (BCA) UCL       7.361

   95% KM (t) UCL       6.93    95% KM (Percentile Bootstrap) UCL       7.166

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       4.064 Standard Error of Mean       1.716

Lilliefors Test Statistic       0.421 Lilliefors GOF Test

5% Lilliefors Critical Value       0.174 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.468 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects       0.998 SD of Logged Detects       1.386

Median Detects       2.15 CV Detects       2.136

Skewness Detects       2.955 Kurtosis Detects       8.02

Variance Detects    375.7 Percent Non-Detects      57.38%

Mean Detects       9.075 SD Detects      19.38

Minimum Detect       0.5 Minimum Non-Detect       0.31

Maximum Detect      74 Maximum Non-Detect       8.4

Number of Detects      26 Number of Non-Detects      35

Number of Distinct Detects      22 Number of Distinct Non-Detects       4

General Statistics

Total Number of Observations      61 Number of Distinct Observations      25

Number of Bootstrap Operations   2000

1,4-Dioxane

From File   Scratch_QA_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   3/3/2017 4:15:24 PM
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Attachment H
SIP - Groundwater - 1,4-Dioxane

Number of Bootstrap Operations   2000

From File   Scratch_QA_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   3/3/2017 4:15:24 PM

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (BCA) UCL       7.361

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      13.25 SD in Log Scale       1.612

   95% t UCL (Assumes normality)       6.91    95% H-Stat UCL       4.195

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       4.075 Mean in Log Scale     -0.42

   95% BCA Bootstrap UCL       8.344    95% Bootstrap t UCL      11.67

   95% H-UCL (Log ROS)      12.2

SD in Original Scale      13.28 SD in Log Scale       2.303

   95% t UCL (assumes normality of ROS data)       6.778    95% Percentile Bootstrap UCL       6.951

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       3.936 Mean in Log Scale     -1.156

Lilliefors Test Statistic       0.188 Lilliefors GOF Test

5% Lilliefors Critical Value       0.174 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.883 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.92 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       6.616    95% Gamma Adjusted UCL (use when n<50)       6.705

Adjusted Level of Significance (β)      0.0461

Approximate Chi Square Value (25.14, α)      14.72 Adjusted Chi Square Value (25.14, β)      14.53

nu hat (MLE)      25.04 nu star (bias corrected)      25.14

MLE Mean (bias corrected)       3.874 MLE Sd (bias corrected)       8.533

k hat (MLE)       0.205 k star (bias corrected MLE)       0.206

Theta hat (MLE)      18.87 Theta star (bias corrected MLE)      18.8

Maximum      74 Median      0.01

SD      13.3 CV       3.434

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       3.874

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
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Attachment H
MIP1 - All Soil - Trichloroethene

Gamma (KM) may not be used when k hat (KM) is < 0.1

Approximate Chi Square Value (2.26, α)       0.193 Adjusted Chi Square Value (2.26, β)       0.182

   95% Gamma Approximate KM-UCL (use when n>=50)    460.9    95% Gamma Adjusted KM-UCL (use when n<50)    489.2

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.0222 nu hat (KM)       2.265

MLE Mean (bias corrected)      43.49 MLE Sd (bias corrected)    125.7

Theta hat (MLE)    386.8 Theta star (bias corrected MLE)    363.6

nu hat (MLE)      10.34 nu star (bias corrected)      11

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.112 k star (bias corrected MLE)       0.12

K-S Test Statistic       0.301 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.149 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       6.539 Anderson-Darling GOF Test

5% A-D Critical Value       0.995 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL    272 99% KM Chebyshev UCL    410

   95% KM (z) UCL    100.5    95% KM Bootstrap t UCL   2498

90% KM Chebyshev UCL    151 95% KM Chebyshev UCL    201.7

SD    263.2    95% KM (BCA) UCL    114.1

   95% KM (t) UCL    101.7    95% KM (Percentile Bootstrap) UCL    113.7

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      39.22 Standard Error of Mean      37.27

Lilliefors Test Statistic       0.497 Lilliefors GOF Test

5% Lilliefors Critical Value       0.131 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.159 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.945 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects     -3.342 SD of Logged Detects       3.903

Median Detects      0.0205 CV Detects       6.436

Skewness Detects       6.776 Kurtosis Detects      45.94

Variance Detects  78344 Percent Non-Detects       9.804%

Mean Detects      43.49 SD Detects    279.9

Minimum Detect 8.0000E-5 Minimum Non-Detect     0.006

Maximum Detect   1900 Maximum Non-Detect     0.006

Number of Detects      46 Number of Non-Detects       5

Number of Distinct Detects      43 Number of Distinct Non-Detects       1

General Statistics

Total Number of Observations      51 Number of Distinct Observations      44

Number of Bootstrap Operations   2000

Trichloroethene

From File   Scratch_QA_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   3/3/2017 2:37:39 PM
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Attachment H
MIP1 - All Soil - Trichloroethene

Number of Bootstrap Operations   2000

From File   Scratch_QA_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   3/3/2017 2:37:39 PM

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

99% KM (Chebyshev) UCL    410

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale    265.9 SD in Log Scale       3.776

   95% t UCL (Assumes normality)    101.6    95% H-Stat UCL    896.4

DL/2 Statistics
DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      39.22 Mean in Log Scale     -3.584

KM SD (logged)       3.869    95% Critical H Value (KM-Log)       6.229

KM Standard Error of Mean (logged)       0.553

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -3.722    95% H-UCL (KM -Log)   1302

   95% BCA Bootstrap UCL    152.8    95% Bootstrap t UCL   2475

   95% H-UCL (Log ROS)   1661

SD in Original Scale    265.9 SD in Log Scale       3.913

   95% t UCL (assumes normality of ROS data)    101.6    95% Percentile Bootstrap UCL    113.7

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      39.22 Mean in Log Scale     -3.721

Lilliefors Test Statistic      0.0855 Lilliefors GOF Test

5% Lilliefors Critical Value       0.131 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.964 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.945 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      89.67    95% Gamma Adjusted UCL (use when n<50)      91.95

Adjusted Level of Significance (β)      0.0453

Approximate Chi Square Value (12.10, α)       5.293 Adjusted Chi Square Value (12.10, β)       5.162

nu hat (MLE)      11.44 nu star (bias corrected)      12.1

MLE Mean (bias corrected)      39.22 MLE Sd (bias corrected)    113.9

k hat (MLE)       0.112 k star (bias corrected MLE)       0.119

Theta hat (MLE)    349.8 Theta star (bias corrected MLE)    330.7

Maximum   1900 Median      0.013

SD    265.9 CV       6.778

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 8.0000E-5 Mean      39.22

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1
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Attachment H
Shot Blast v Surface Background of Aluminum

From File   ShotBlast v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/15/2016 3:50:13 PM

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Aluminum(shotblast)

Sample 2 Data: Aluminum(surface)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean

Minimum     3860   1890

Maximum     8400  11600

Number of Valid Observations        10      10

Number of Distinct Observations        10      10

SD     1549   3588

SE of Mean      490   1135

Mean     5304   6430

Median     4980   6235

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

Pooled (Equal Variance) 18 -0.911 1.734 0.813

Method DF Value t (0.05) P-Value

Pooled SD 2763.659

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

  Welch-Satterthwaite Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

Welch-Satterthwaite (Unequal Varian 12.2 -0.911 1.782 0.810

Variance of Sample 2   12874778

Test of Equality of Variances

Variance of Sample 1   2400849

Conclusion with Alpha = 0.05

 Two variances are not equal

Numerator DF Denominator DF F-Test Value P-Value

9 9 5.363 0.020



Attachment H
Shot Blast vs Surfacebackground of Antimony

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Sample 1 <= Sample 2

    P-Value >= alpha (0.05)

Gehan z Test Value       0.454

Critical z (0.05)       1.645

P-Value       0.325

Sample 1 vs Sample 2 Gehan Test

H0: Mean/Median of Sample 1 <= Mean/Median of background

Median of Detects          1.75       1.375

SD of Detects          0.636       1.252

Maximum Detect          2.2       2.26

Mean of Detects          1.75       1.375

Percent Non-detects    80.00% 80.00%

Minimum Detect          1.3       0.49

Minimum Non-Detect          1.3       0.503

Maximum Non-Detect          1.4       1.55

Number of Non-Detects          8       8

Number of Detect Data          2       2

Sample 1 Sample 2

Number of Valid Data         10      10

Sample 1 Data: Antimony(shotblast)

Sample 2 Data: Antimony(surface)

Raw Statistics

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   ShotBlast v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/2/2016 4:29:42 PM

Gehan Sample 1 vs Sample 2 Comparison Hypothesis Test for Data Sets with Non-Detects



Attachment
Shot Blast v Surface Background of Arsenic 

Conclusion with Alpha = 0.05

 Two variances appear to be equal

Numerator DF Denominator DF F-Test Value P-Value

9 9 1.791 0.398

Variance of Sample 2         1.943

Test of Equality of Variances

Variance of Sample 1         1.085

Pooled SD 1.230

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Reject H0, Conclude Sample 1 > Sample 2

  Welch-Satterthwaite Test: Reject H0, Conclude Sample 1 > Sample 2

Welch-Satterthwaite (Unequal Varian 16.7 3.995 1.740 0.000

Pooled (Equal Variance) 18 3.995 1.734 0.000

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD         1.042       1.394

SE of Mean         0.329       0.441

Mean         6.06       3.862

Median         5.7       3.4

Minimum         4.5       2.8

Maximum         8.2       7.38

Number of Valid Observations        10      10

Number of Distinct Observations         8      10

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Arsenic(shotblast)

Sample 2 Data: Arsenic(surface)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean

From File   ShotBlast v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

User Selected Options

Date/Time of Computation   6/15/2016 3:51:06 PM



Attachment H
Shot Blast vs Surface Background of Barium

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Sample 1 <= Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       72

Standardized WMW U-Stat       0.718

Approximate P-Value       0.236

WMW U-Stat      60

Mean (U)      50

SD(U) - Adj ties      13.23

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat    115

SE of Mean         15.98       5.325

Median         34.6      34.35

SD         50.54      16.84

Maximum       162      67.8

Mean         56.85      36.31

Number of Distinct Observations          9      10

Minimum         20.5      17.7

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations         10      10

Sample 1 Data: Barium(shotblast)

Sample 2 Data: Barium(surface)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   ShotBlast v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/2/2016 4:30:46 PM



Attachment H
Shot Blast vs Surface Background of Beryllium

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

    P-Value < alpha (0.05)

Gehan z Test Value       2.358

Critical z (0.05)       1.645

P-Value     0.0092

Sample 1 vs Sample 2 Gehan Test

H0: Mean/Median of Sample 1 <= Mean/Median of background

Median of Detects          0.45       0.356

SD of Detects          0.986       0.174

Maximum Detect          3.4       0.645

Mean of Detects          0.927       0.357

Percent Non-detects    0.00% 30.00%

Minimum Detect          0.33       0.148

Minimum Non-Detect        N/A          0.124

Maximum Non-Detect        N/A          0.315

Number of Non-Detects          0       3

Number of Detect Data         10       7

Sample 1 Sample 2

Number of Valid Data         10      10

Sample 1 Data: Beryllium(shotblast)

Sample 2 Data: Beryllium(surface)

Raw Statistics

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   ShotBlast v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/2/2016 4:32:33 PM

Gehan Sample 1 vs Sample 2 Comparison Hypothesis Test for Data Sets with Non-Detects



Attachment H
Shot Blast vs Surfacebackground of Calcium

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       72

Standardized WMW U-Stat       3.137

Approximate P-Value 0.00085

WMW U-Stat      92

Mean (U)      50

SD(U) - Adj ties      13.23

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat    147

SE of Mean      1524    233.5

Median      5220    175

SD      4819    738.4

Maximum     14900   2270

Mean      5341    479.7

Number of Distinct Observations         10      10

Minimum       689      51.9

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations         10      10

Sample 1 Data: Calcium(shotblast)

Sample 2 Data: Calcium(surface)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   ShotBlast v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/2/2016 4:35:58 PM



Attachment H
Shot Blast vs Surfacebackground of Cadmium

0.0009

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

    P-Value < alpha (0.05)

Gehan z Test Value       3.108

Critical z (0.05)       1.645

P-Value

Sample 1 vs Sample 2 Gehan Test

H0: Mean/Median of Sample 1 <= Mean/Median of background

Median of Detects          0.62       0.231

SD of Detects          0.927       0.174

Maximum Detect          3.3       0.441

Mean of Detects          0.872       0.25

Percent Non-detects    10.00% 60.00%

Minimum Detect          0.26      0.0986

Minimum Non-Detect          0.16      0.0422

Maximum Non-Detect          0.16      0.0635

Number of Non-Detects          1       6

Number of Detect Data          9       4

Sample 1 Sample 2

Number of Valid Data         10      10

Sample 1 Data: Cadmium(shotblast)

Sample 2 Data: Cadmium(surface)

Raw Statistics

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   ShotBlast v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/2/2016 4:34:41 PM

Gehan Sample 1 vs Sample 2 Comparison Hypothesis Test for Data Sets with Non-Detects



Attachment H
Shot Blast vs Surfacebackground of Chromium

Conclusion with Alpha = 0.05

 Two variances are not equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

9 9 53.753 0.000

Variance of Sample 2        14.25

Test of Equality of Variances

Variance of Sample 1      766.1

Pooled SD 19.752

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Reject H0, Conclude Sample 1 > Sample 2

  Welch-Satterthwaite Test: Reject H0, Conclude Sample 1 > Sample 2

Welch-Satterthwaite (Unequal Varian 9.3 3.141 1.833 0.006

Pooled (Equal Variance) 18 3.141 1.734 0.003

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD        27.68       3.775

SE of Mean         8.753       1.194

Mean        36.32       8.577

Median        36.7       9.585

Minimum         8       3.58

Maximum        84.2      13.2

Number of Valid Observations        10      10

Number of Distinct Observations        10      10

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Chromium(shotblast)

Sample 2 Data: Chromium(surface)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean

From File   ShotBlast v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/15/2016 3:52:24 PM



Attachment H
Shot Blast vs Surfacebackground of Cobalt

0.0004

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       72

Standardized WMW U-Stat       3.364

Approximate P-Value 0.0004

WMW U-Stat      95

Mean (U)      50

SD(U) - Adj ties      13.23

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat    150

SE of Mean          3.87       0.722

Median          8.05       1.685

SD         12.24       2.282

Maximum         42.6       7.52

Mean         13.11       2.612

Number of Distinct Observations         10      10

Minimum          4.7       0.372

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations         10      10

Sample 1 Data: Cobalt(shotblast)

Sample 2 Data: Cobalt(surface)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   ShotBlast v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/2/2016 4:56:33 PM



Attachment H
Shot Blast vs Surfacebackground of Copper

Conclusion with Alpha = 0.05

 Two variances are not equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

9 9 707.091 0.000

Variance of Sample 2        32.17

Test of Equality of Variances

Variance of Sample 1    22745

Pooled SD 106.718

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Reject H0, Conclude Sample 1 > Sample 2

  Welch-Satterthwaite Test: Reject H0, Conclude Sample 1 > Sample 2

Welch-Satterthwaite (Unequal Varian 9.0 1.941 1.833 0.042

Pooled (Equal Variance) 18 1.941 1.734 0.034

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD      150.8       5.672

SE of Mean        47.69       1.794

Mean      102.7      10.08

Median        43.95       7.905

Minimum         9.6       2.86

Maximum      469      21.3

Number of Valid Observations        10      10

Number of Distinct Observations        10      10

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Copper(shotblast)

Sample 2 Data: Copper(surface)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean

From File   ShotBlast v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/15/2016 3:53:53 PM



Attachment H
Shot Blast vs Surfacebackground of Iron

Conclusion with Alpha = 0.05

 Two variances appear to be equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

9 9 1.072 0.919

Variance of Sample 2   35647543

Test of Equality of Variances

Variance of Sample 1   38211556

Pooled SD 6076.969

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Reject H0, Conclude Sample 1 > Sample 2

  Welch-Satterthwaite Test: Reject H0, Conclude Sample 1 > Sample 2

Welch-Satterthwaite (Unequal Varian 18.0 3.624 1.734 0.001

Pooled (Equal Variance) 18 3.624 1.734 0.001

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD     6182   5971

SE of Mean     1955   1888

Mean    20160  10311

Median    18650   9525

Minimum    12000   2980

Maximum    33400  20800

Number of Valid Observations        10      10

Number of Distinct Observations        10      10

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Iron(shotblast)

Sample 2 Data: Iron(surface)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean

From File   ShotBlast v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/15/2016 3:54:37 PM



Attachment H
Shot Blast vs Surfacebackground of Lead

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Sample 1 <= Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       72

Standardized WMW U-Stat       0.416

Approximate P-Value       0.339

WMW U-Stat      56

Mean (U)      50

SD(U) - Adj ties      13.23

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat    111

SE of Mean         41.74      14.49

Median         30.85      25.1

SD       132      45.81

Maximum       419    165

Mean       103.9      44.79

Number of Distinct Observations         10      10

Minimum          9.6      15.5

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations         10      10

Sample 1 Data: Lead(shotblast)

Sample 2 Data: Lead(surface)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   ShotBlast v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/2/2016 4:59:36 PM



Attachment H
Shot Blast vs Surfacebackground of Magnesium

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       72

Standardized WMW U-Stat       3.025

Approximate P-Value     0.00124

WMW U-Stat      90.5

Mean (U)      50

SD(U) - Adj ties      13.23

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat    145.5

SE of Mean       161.7    153.8

Median      1700    388.5

SD       511.3    486.4

Maximum      2280   1370

Mean      1556    597.1

Number of Distinct Observations         10      10

Minimum       836    104

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations         10      10

Sample 1 Data: Magnesium(shotblast)

Sample 2 Data: Magnesium(surface)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   ShotBlast v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/2/2016 5:01:41 PM



Attachment H
Shot Blast vs Surfacebackground of Mangasese

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       72

Standardized WMW U-Stat       2.684

Approximate P-Value     0.00364

WMW U-Stat      86

Mean (U)      50

SD(U) - Adj ties      13.23

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat    141

SE of Mean         42.92      45.26

Median       358    110

SD       135.7    143.1

Maximum       695    420

Mean       408.5    156.9

Number of Distinct Observations         10      10

Minimum       294      21.9

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations         10      10

Sample 1 Data: Manganese(shotblast)

Sample 2 Data: Manganese(surface)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   ShotBlast v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options
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Attachment H
Shot Blast vs Surfacebackground of Mercury

Gehan Sample 1 vs Sample 2 Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   6/2/2016 5:03:34 PM

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   ShotBlast v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

Sample 1 Data: Mercury(shotblast)

Sample 2 Data: Mercury(surface)

Raw Statistics

Sample 1 Sample 2

Number of Valid Data         10      10

Number of Non-Detects          9       0

Number of Detect Data          1      10

Minimum Non-Detect         0.023     N/A    

Maximum Non-Detect         0.025     N/A    

Percent Non-detects    90.00% 0.00%

Minimum Detect          0.14      0.0347

Maximum Detect          0.14       0.235

Mean of Detects          0.14      0.076

Sample 1 vs Sample 2 Gehan Test

H0: Mean/Median of Sample 1 <= Mean/Median of background

Median of Detects          0.14      0.061

SD of Detects        N/A         0.0577

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Sample 1 <= Sample 2

    P-Value >= alpha (0.05)

Gehan z Test Value     -3.249

Critical z (0.05)       1.645

P-Value       0.999



Attachment H
Shot Blast vs Surfacebackground of Nickel

Conclusion with Alpha = 0.05

 Two variances are not equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

9 9 625.288 0.000

Variance of Sample 2        15.67

Test of Equality of Variances

Variance of Sample 1     9800

Pooled SD 70.055

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Reject H0, Conclude Sample 1 > Sample 2

  Welch-Satterthwaite Test: Reject H0, Conclude Sample 1 > Sample 2

Welch-Satterthwaite (Unequal Varian 9.0 2.036 1.833 0.036

Pooled (Equal Variance) 18 2.036 1.734 0.028

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD        98.99       3.959

SE of Mean        31.3       1.252

Mean        69.75       5.951

Median        30.45       5.03

Minimum         9.5       1.4

Maximum      301      14

Number of Valid Observations        10      10

Number of Distinct Observations        10      10

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Nickel(shotblast)

Sample 2 Data: Nickel(surface)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean

From File   ShotBlast v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/15/2016 3:56:12 PM



Attachment H
Shot Blast vs Surfacebackground of Potassium

Conclusion with Alpha = 0.05

 Two variances appear to be equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

9 9 1.417 0.612

Variance of Sample 2    55419

Test of Equality of Variances

Variance of Sample 1    39108

Pooled SD 217.402

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

  Welch-Satterthwaite Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

Welch-Satterthwaite (Unequal Varian 17.5 -0.941 1.740 0.820

Pooled (Equal Variance) 18 -0.941 1.734 0.820

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD      197.8    235.4

SE of Mean        62.54      74.44

Mean      469    560.5

Median      384    551.5

Minimum      308    218

Maximum      889    856

Number of Valid Observations        10      10

Number of Distinct Observations        10      10

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Potassium(shotblast)

Sample 2 Data: Potassium(surface)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean

From File   ShotBlast v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/15/2016 3:56:57 PM



Attachment H
Shot Blast vs Surfacebackground of Selenium

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Sample 1 <= Sample 2

    P-Value >= alpha (0.05)

Gehan z Test Value     -1.804

Critical z (0.05)       1.645

P-Value       0.964

Sample 1 vs Sample 2 Gehan Test

H0: Mean/Median of Sample 1 <= Mean/Median of background

Median of Detects          1.5       1.1

SD of Detects        N/A          0.606

Maximum Detect          1.5       2.58

Mean of Detects          1.5       1.237

Percent Non-detects    90.00% 30.00%

Minimum Detect          1.5       0.838

Minimum Non-Detect          0.51       1.35

Maximum Non-Detect          1.5       1.45

Number of Non-Detects          9       3

Number of Detect Data          1       7

Sample 1 Sample 2

Number of Valid Data         10      10

Sample 1 Data: Selenium(shotblast)

Sample 2 Data: Selenium(surface)

Raw Statistics

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   ShotBlast v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/2/2016 5:07:03 PM

Gehan Sample 1 vs Sample 2 Comparison Hypothesis Test for Data Sets with Non-Detects



Attachment H
Shot Blast v Surface Background of Silver

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Sample 1 <= Sample 2

    P-Value >= alpha (0.05)

Gehan Sample 1 vs Sample 2 Comparison Hypothesis Test for Data Sets with Non-Detects

Critical z (0.05)       1.645

P-Value       0.12

Sample 1 vs Sample 2 Gehan Test

H0: Mean/Median of Sample 1 <= Mean/Median of background

Gehan z Test Value       1.176

Median of Detects          0.445       0.512

SD of Detects          0.2     N/A    

Maximum Detect          0.71       0.512

Mean of Detects          0.455       0.512

Percent Non-detects    60.00% 90.00%

Minimum Detect          0.22       0.512

Minimum Non-Detect          0.2       0.155

Maximum Non-Detect          0.22       0.515

Number of Non-Detects          6       9

Number of Detect Data          4       1

Sample 1 Sample 2

Number of Valid Data         10      10

Sample 1 Data: Silver(shotblast)

Sample 2 Data: Silver(surface)

Raw Statistics

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   ShotBlast v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options
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Attachment H
Shot Blast vs Surfacebackground of Sodium

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Sample 1 <= Sample 2

    P-Value >= alpha (0.05)

Gehan z Test Value       1.244

Critical z (0.05)       1.645

P-Value       0.107

Sample 1 vs Sample 2 Gehan Test

H0: Mean/Median of Sample 1 <= Mean/Median of background

Median of Detects       309      40.5

SD of Detects         62.23      19.23

Maximum Detect       353      75.4

Mean of Detects       309      43.42

Percent Non-detects    80.00% 50.00%

Minimum Detect       265      24

Minimum Non-Detect       161      26.9

Maximum Non-Detect       177      31

Number of Non-Detects          8       5

Number of Detect Data          2       5

Sample 1 Sample 2

Number of Valid Data         10      10

Sample 1 Data: Sodium(shotblast)

Sample 2 Data: Sodium(surface)

Raw Statistics

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   ShotBlast v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options
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Gehan Sample 1 vs Sample 2 Comparison Hypothesis Test for Data Sets with Non-Detects



Attachment H
Shot Blast vs Surfacebackground of Vanadium

Conclusion with Alpha = 0.05

 Two variances appear to be equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

9 9 1.800 0.394

Variance of Sample 2        19.39

Test of Equality of Variances

Variance of Sample 1        10.77

Pooled SD 3.883

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

  Welch-Satterthwaite Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

Welch-Satterthwaite (Unequal Varian 16.6 -2.172 1.740 0.978

Pooled (Equal Variance) 18 -2.172 1.734 0.978

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD         3.282       4.403

SE of Mean         1.038       1.392

Mean         9.77      13.54

Median         9      13.05

Minimum         6       7.32

Maximum        16.1      20.7

Number of Valid Observations        10      10

Number of Distinct Observations        10      10

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Vanadium(shotblast)

Sample 2 Data: Vanadium(surface)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean
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Attachment H
Shot Blast vs Surfacebackground of Zinc

Conclusion with Alpha = 0.05

 Two variances are not equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

9 9 2344.681 0.000

Variance of Sample 2      216.2

Test of Equality of Variances

Variance of Sample 1   507005

Pooled SD 503.598

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Reject H0, Conclude Sample 1 > Sample 2

  Welch-Satterthwaite Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

Welch-Satterthwaite (Unequal Varian 9.0 1.734 1.833 0.058

Pooled (Equal Variance) 18 1.734 1.734 0.050

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD      712      14.7

SE of Mean      225.2       4.65

Mean      415.9      25.38

Median        93.75      21.95

Minimum        29       9.04

Maximum     2210      56.3

Number of Valid Observations        10      10

Number of Distinct Observations        10      10

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Zinc(shotblast)

Sample 2 Data: Zinc(surface)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean

From File   ShotBlast v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%
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Attachment H
Expended Waste vs Surface Background of Aluminum

Conclusion with Alpha = 0.05

 Two variances are not equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

9 4 10.276 0.039

Variance of Sample 2   12874778

Test of Equality of Variances

Variance of Sample 1   1252930

Pooled SD 3049.397

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

  Welch-Satterthwaite Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

Welch-Satterthwaite (Unequal Variance 11.8 -1.253 1.782 0.883

Pooled (Equal Variance) 13 -0.930 1.771 0.815

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD     1119   3588

SE of Mean      500.6   1135

Mean     4876   6430

Median     4910   6235

Minimum     3210   1890

Maximum     6260  11600

Number of Valid Observations         5      10

Number of Distinct Observations         5      10

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Aluminum(exwaste)

Sample 2 Data: Aluminum(surface)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean

From File   ExWaste v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%
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Attachment H
Expended Waste vs Surface Background of Antimony

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Sample 1 <= Sample 2

    P-Value >= alpha (0.05)

Gehan z Test Value       1.138

Critical z (0.05)       1.645

P-Value       0.128

Sample 1 vs Sample 2 Gehan Test

H0: Mean/Median of Sample 1 <= Mean/Median of background

Median of Detects          2.05       1.375

SD of Detects          0.212       1.252

Maximum Detect          2.2       2.26

Mean of Detects          2.05       1.375

Percent Non-detects    60.00% 80.00%

Minimum Detect          1.9       0.49

Minimum Non-Detect          1.3       0.503

Maximum Non-Detect          1.4       1.55

Number of Non-Detects          3       8

Number of Detect Data          2       2

Sample 1 Sample 2

Number of Valid Data          5      10

Sample 1 Data: Antimony(exwaste)

Sample 2 Data: Antimony(surface)

Raw Statistics

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   ExWaste v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options
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Gehan Sample 1 vs Sample 2 Comparison Hypothesis Test for Data Sets with Non-Detects



Attachment H
Expended Waste vs Surface Background of Arsenic

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       38

Standardized WMW U-Stat       2.39

Approximate P-Value     0.00842

WMW U-Stat      45

Mean (U)      25

SD(U) - Adj ties       8.165

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat      60

SE of Mean          0.856       0.441

Median          5.7       3.4

SD          1.914       1.394

Maximum          8.6       7.38

Mean          6.58       3.862

Number of Distinct Observations          4      10

Minimum          4.4       2.8

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations          5      10

Sample 1 Data: Arsenic(exwaste)

Sample 2 Data: Arsenic(surface)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median
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Attachment H
Expended Waste vs Surface Background of Barium

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

WMW U-Stat Critical Value (0.05)       38

Standardized WMW U-Stat       2.388

Approximate P-Value     0.00846

WMW U-Stat      45

Mean (U)      25

SD(U) - Adj ties       8.165

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat      60

SE of Mean         14.74       5.325

Median         59.8      34.35

SD         32.97      16.84

Maximum       125      67.8

Mean         76.78      36.31

Number of Distinct Observations          5      10

Minimum         48.8      17.7

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations          5      10

Sample 1 Data: Barium(exwaste)

Sample 2 Data: Barium(surface)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   ExWaste v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/2/2016 6:37:43 PM

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs



Attachment H
Expended Waste vs Surface Background of Beryllium

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

    P-Value < alpha (0.05)

Gehan z Test Value       3.107

Critical z (0.05)       1.645

P-Value 9.4638E-4

Sample 1 vs Sample 2 Gehan Test

H0: Mean/Median of Sample 1 <= Mean/Median of background

Median of Detects          1.6       0.356

SD of Detects          1.286       0.174

Maximum Detect          4.1       0.645

Mean of Detects          2.156       0.357

Percent Non-detects    0.00% 30.00%

Minimum Detect          0.98       0.148

Minimum Non-Detect        N/A          0.124

Maximum Non-Detect        N/A          0.315

Number of Non-Detects          0       3

Number of Detect Data          5       7

Sample 1 Sample 2

Number of Valid Data          5      10

Sample 1 Data: Beryllium(exwaste)

Sample 2 Data: Beryllium(surface)

Raw Statistics

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   ExWaste v Background Input.xls
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Confidence Coefficient   95%
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Gehan Sample 1 vs Sample 2 Comparison Hypothesis Test for Data Sets with Non-Detects



Attachment H
Expended Waste vs Surface Background of Calcium

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       38

Standardized WMW U-Stat       2.878

Approximate P-Value     0.002

WMW U-Stat      49

Mean (U)      25

SD(U) - Adj ties       8.165

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat      64

SE of Mean      2113    233.5

Median      5290    175

SD      4725    738.4

Maximum     12200   2270

Mean      6508    479.7

Number of Distinct Observations          5      10

Minimum      1780      51.9

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations          5      10

Sample 1 Data: Calcium(exwaste)

Sample 2 Data: Calcium(surface)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   ExWaste v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%
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Attachment H
Expended Waste vs Surface Background of Cadmium

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

    P-Value < alpha (0.05)

Gehan z Test Value       3.162

Critical z (0.05)       1.645

P-Value 7.8270E-4

Sample 1 vs Sample 2 Gehan Test

H0: Mean/Median of Sample 1 <= Mean/Median of background

Median of Detects          2.3       0.231

SD of Detects          1.545       0.174

Maximum Detect          4.4       0.441

Mean of Detects          2.52       0.25

Percent Non-detects    0.00% 60.00%

Minimum Detect          1      0.0986

Minimum Non-Detect        N/A         0.0422

Maximum Non-Detect        N/A         0.0635

Number of Non-Detects          0       6

Number of Detect Data          5       4

Sample 1 Sample 2

Number of Valid Data          5      10

Sample 1 Data: Cadmium(exwaste)

Sample 2 Data: Cadmium(surface)

Raw Statistics

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   ExWaste v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%
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Attachment H
Expended Waste vs Surface Background of Chromium

From File   ExWaste v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/15/2016 3:25:43 PM

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Chromium(exwaste)

Sample 2 Data: Chromium(surface)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean

Minimum        22.5       3.58

Maximum        64.3      13.2

Number of Valid Observations         5      10

Number of Distinct Observations         5      10

SD        18.96       3.775

SE of Mean         8.478       1.194

Mean        47.68       8.577

Median        56.8       9.585

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Reject H0, Conclude Sample 1 > Sample 2

  Welch-Satterthwaite Test: Reject H0, Conclude Sample 1 > Sample 2

Welch-Satterthwaite (Unequal Varian 4.2 4.567 2.132 0.005

Pooled (Equal Variance) 13 6.505 1.771 0.000

Conclusion with Alpha = 0.05

 Two variances are not equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

4 9 25.218 0.000

Variance of Sample 2        14.25

Test of Equality of Variances

Variance of Sample 1      359.4

Pooled SD 10.975



Attachment H
Expended Waste vs Surface Background of Cobalt

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       38

Standardized WMW U-Stat       3.001

Approximate P-Value     0.00135

WMW U-Stat      50

Mean (U)      25

SD(U) - Adj ties       8.165

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat      65

SE of Mean          4.799       0.722

Median         20.5       1.685

SD         10.73       2.282

Maximum         37.3       7.52

Mean         23.78       2.612

Number of Distinct Observations          5      10

Minimum         13.8       0.372

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations          5      10

Sample 1 Data: Cobalt(exwaste)

Sample 2 Data: Cobalt(surface)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   ExWaste v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/2/2016 6:46:02 PM



Attachment H
Expended Waste vs Surface Background of Copper

Conclusion with Alpha = 0.05

 Two variances are not equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

4 9 575.377 0.000

Variance of Sample 2        32.17

Test of Equality of Variances

Variance of Sample 1    18508

Pooled SD 75.612

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Reject H0, Conclude Sample 1 > Sample 2

  Welch-Satterthwaite Test: Reject H0, Conclude Sample 1 > Sample 2

Welch-Satterthwaite (Unequal Varian 4.0 3.080 2.132 0.018

Pooled (Equal Variance) 13 4.527 1.771 0.000

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD      136       5.672

SE of Mean        60.84       1.794

Mean      197.6      10.08

Median      135       7.905

Minimum        47.8       2.86

Maximum      358      21.3

Number of Valid Observations         5      10

Number of Distinct Observations         5      10

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Copper(exwaste)

Sample 2 Data: Copper(surface)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean
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Attachment H
Expended Waste vs Surface Background of Iron

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       38

Standardized WMW U-Stat       2.388

Approximate P-Value     0.00846

WMW U-Stat      45

Mean (U)      25

SD(U) - Adj ties       8.165

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat      60

SE of Mean      2645   1888

Median     25400   9525

SD      5915   5971

Maximum     28100  20800

Mean     22540  10311

Number of Distinct Observations          5      10

Minimum     13300   2980

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations          5      10

Sample 1 Data: Iron(exwaste)

Sample 2 Data: Iron(surface)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   ExWaste v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/2/2016 6:48:47 PM



Attachment H
Expended Waste vs Surface Background of Lead

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       38

Standardized WMW U-Stat       2.021

Approximate P-Value      0.0216

WMW U-Stat      42

Mean (U)      25

SD(U) - Adj ties       8.165

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat      57

SE of Mean         40.38      14.49

Median         92.4      25.1

SD         90.29      45.81

Maximum       241    165

Mean       129.5      44.79

Number of Distinct Observations          5      10

Minimum         20.6      15.5

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations          5      10

Sample 1 Data: Lead(exwaste)

Sample 2 Data: Lead(surface)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   ExWaste v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/2/2016 6:49:56 PM



Attachment H
Expended Waste vs Surface Background of Magnesium

Conclusion with Alpha = 0.05

 Two variances appear to be equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

9 4 1.088 1.013

Variance of Sample 2   236541

Test of Equality of Variances

Variance of Sample 1   217384

Pooled SD 480.257

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Reject H0, Conclude Sample 1 > Sample 2

  Welch-Satterthwaite Test: Reject H0, Conclude Sample 1 > Sample 2

Welch-Satterthwaite (Unequal Varian 8.4 2.130 1.860 0.032

Pooled (Equal Variance) 13 2.098 1.771 0.028

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD      466.2    486.4

SE of Mean      208.5    153.8

Mean     1149    597.1

Median      976    388.5

Minimum      718    104

Maximum     1760   1370

Number of Valid Observations         5      10

Number of Distinct Observations         5      10

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Magnesium(exwaste)

Sample 2 Data: Magnesium(surface)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean
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Attachment H
Expended Waste vs Surface Background of Manganese

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       38

Standardized WMW U-Stat       2.633

Approximate P-Value     0.00423

WMW U-Stat      47

Mean (U)      25

SD(U) - Adj ties       8.165

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat      62

SE of Mean       141.3      45.26

Median       482    110

SD       316    143.1

Maximum      1100    420

Mean       557.4    156.9

Number of Distinct Observations          5      10

Minimum       300      21.9

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations          5      10

Sample 1 Data: Manganese(exwaste)

Sample 2 Data: Manganese(surface)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median
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Attachment H
Expended Waste vs Surface Background of Mercury

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Sample 1 <= Sample 2

    P-Value >= alpha (0.05)

Gehan z Test Value     -3.118

Critical z (0.05)       1.645

P-Value       0.999

Sample 1 vs Sample 2 Gehan Test

H0: Mean/Median of Sample 1 <= Mean/Median of background

Median of Detects        N/A         0.061

SD of Detects        N/A         0.0577

Maximum Detect        N/A          0.235

Mean of Detects        N/A         0.076

Percent Non-detects    100.00% 0.00%

Minimum Detect        N/A         0.0347

Minimum Non-Detect         0.022     N/A    

Maximum Non-Detect         0.026     N/A    

Number of Non-Detects          5       0

Number of Detect Data          0      10

Sample 1 Sample 2

Number of Valid Data          5      10

Sample 1 Data: Mercury(exwaste)

Sample 2 Data: Mercury(surface)

Raw Statistics

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median
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Attachment H
Expended Waste vs Surface Background of Nickel

Conclusion with Alpha = 0.05

 Two variances are not equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

4 9 393.673 0.000

Variance of Sample 2        15.67

Test of Equality of Variances

Variance of Sample 1     6170

Pooled SD 43.695

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Reject H0, Conclude Sample 1 > Sample 2

  Welch-Satterthwaite Test: Reject H0, Conclude Sample 1 > Sample 2

Welch-Satterthwaite (Unequal Varian 4.0 3.125 2.132 0.018

Pooled (Equal Variance) 13 4.589 1.771 0.000

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD        78.55       3.959

SE of Mean        35.13       1.252

Mean      115.8       5.951

Median        85.2       5.03

Minimum        26.5       1.4

Maximum      219      14

Number of Valid Observations         5      10

Number of Distinct Observations         5      10

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Nickel(exwaste)

Sample 2 Data: Nickel(surface)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean
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Attachment H
Expended Waste vs Surface Background of Potassium

Conclusion with Alpha = 0.05

 Two variances appear to be equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

9 4 8.749 0.052

Variance of Sample 2    55419

Test of Equality of Variances

Variance of Sample 1     6334

Pooled SD 200.789

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

  Welch-Satterthwaite Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

Welch-Satterthwaite (Unequal Varian 12.2 -0.886 1.782 0.804

Pooled (Equal Variance) 13 -0.665 1.771 0.741

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD        79.59    235.4

SE of Mean        35.59      74.44

Mean      487.4    560.5

Median      470    551.5

Minimum      375    218

Maximum      579    856

Number of Valid Observations         5      10

Number of Distinct Observations         5      10

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Potassium(exwaste)

Sample 2 Data: Potassium(surface)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean
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Attachment H
Expended Waste vs Surface Background of Selenium

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Sample 1 <= Sample 2

    P-Value >= alpha (0.05)

Gehan z Test Value     -0.612

Critical z (0.05)       1.645

P-Value       0.73

Sample 1 vs Sample 2 Gehan Test

H0: Mean/Median of Sample 1 <= Mean/Median of background

Median of Detects        N/A          1.1

SD of Detects        N/A          0.606

Maximum Detect        N/A          2.58

Mean of Detects        N/A          1.237

Percent Non-detects    100.00% 30.00%

Minimum Detect        N/A          0.838

Minimum Non-Detect          1.3       1.35

Maximum Non-Detect          1.6       1.45

Number of Non-Detects          5       3

Number of Detect Data          0       7

Sample 1 Sample 2

Number of Valid Data          5      10

Sample 1 Data: Selenium(exwaste)

Sample 2 Data: Selenium(surface)

Raw Statistics

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median
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Attachment H
Expended Waste vs Surface Background of Silver

Gehan Sample 1 vs Sample 2 Comparison Hypothesis Test for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   6/2/2016 7:02:15 PM

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   ExWaste v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

Sample 1 Data: Silver(exwaste)

Sample 2 Data: Silver(surface)

Raw Statistics

Sample 1 Sample 2

Number of Valid Data          5      10

Number of Non-Detects          2       9

Number of Detect Data          3       1

Minimum Non-Detect          0.21       0.155

Maximum Non-Detect          0.24       0.515

Percent Non-detects    40.00% 90.00%

Minimum Detect          0.35       0.512

Maximum Detect          0.56       0.512

Mean of Detects          0.45       0.512

Sample 1 vs Sample 2 Gehan Test

H0: Mean/Median of Sample 1 <= Mean/Median of background

Median of Detects          0.44       0.512

SD of Detects          0.105     N/A    

Gehan z Test Value       1.829

Critical z (0.05)       1.645

P-Value      0.0337

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

    P-Value < alpha (0.05)



Attachment H
Expended Waste vs Surface Background of Sodium

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Sample 1 <= Sample 2

    P-Value >= alpha (0.05)

Gehan z Test Value       1.605

Critical z (0.05)       1.645

P-Value      0.0542

Sample 1 vs Sample 2 Gehan Test

H0: Mean/Median of Sample 1 <= Mean/Median of background

Median of Detects       212.5      40.5

SD of Detects         21.92      19.23

Maximum Detect       228      75.4

Mean of Detects       212.5      43.42

Percent Non-detects    60.00% 50.00%

Minimum Detect       197      24

Minimum Non-Detect       165      26.9

Maximum Non-Detect       187      31

Number of Non-Detects          3       5

Number of Detect Data          2       5

Sample 1 Sample 2

Number of Valid Data          5      10

Sample 1 Data: Sodium(exwaste)

Sample 2 Data: Sodium(surface)

Raw Statistics

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median
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Attachment H
Expended Waste vs Surface Background of Thallium

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Sample 1 <= Sample 2

    P-Value >= alpha (0.05)

Gehan z Test Value     -0.483

Critical z (0.05)       1.645

P-Value       0.685

Sample 1 vs Sample 2 Gehan Test

H0: Mean/Median of Sample 1 <= Mean/Median of background

Median of Detects        N/A          1.086

SD of Detects        N/A          0.19

Maximum Detect        N/A          1.22

Mean of Detects        N/A          1.086

Percent Non-detects    100.00% 80.00%

Minimum Detect        N/A          0.952

Minimum Non-Detect          1.1       0.698

Maximum Non-Detect          1.3       2.15

Number of Non-Detects          5       8

Number of Detect Data          0       2

Sample 1 Sample 2

Number of Valid Data          5      10

Sample 1 Data: Thallium(exwaste)

Sample 2 Data: Thallium(surface)

Raw Statistics

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median
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Attachment H
Expended Waste vs Surface Background of Vanadium

Conclusion with Alpha = 0.05

 Two variances appear to be equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

9 4 3.670 0.223

Variance of Sample 2        19.39

Test of Equality of Variances

Variance of Sample 1         5.283

Pooled SD 3.879

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

  Welch-Satterthwaite Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

Welch-Satterthwaite (Unequal Varian 12.9 -1.850 1.771 0.956

Pooled (Equal Variance) 13 -1.507 1.771 0.922

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD         2.298       4.403

SE of Mean         1.028       1.392

Mean        10.34      13.54

Median         9.8      13.05

Minimum         8.3       7.32

Maximum        14.3      20.7

Number of Valid Observations         5      10

Number of Distinct Observations         4      10

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Vanadium(exwaste)

Sample 2 Data: Vanadium(surface)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean
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Attachment H
Expended Waste vs Surface Background of Zinc

Conclusion with Alpha = 0.05

 Two variances are not equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

4 9 3002.644 0.000

Variance of Sample 2      216.2

Test of Equality of Variances

Variance of Sample 1   649281

Pooled SD 447.134

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Reject H0, Conclude Sample 1 > Sample 2

  Welch-Satterthwaite Test: Reject H0, Conclude Sample 1 > Sample 2

Welch-Satterthwaite (Unequal Varian 4.0 3.191 2.132 0.017

Pooled (Equal Variance) 13 4.696 1.771 0.000

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD      805.8      14.7

SE of Mean      360.4       4.65

Mean     1175      25.38

Median      907      21.95

Minimum      170       9.04

Maximum     2260      56.3

Number of Valid Observations         5      10

Number of Distinct Observations         5      10

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Zinc(exwaste)

Sample 2 Data: Zinc(surface)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean
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Attachment H
MIP1 vs Soil Background of Aluminum

Conclusion with Alpha = 0.05

 Two variances appear to be equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

19 1 654.946 0.062

Variance of Sample 2   27540487

Test of Equality of Variances

Variance of Sample 1    42050

Pooled SD 5115.229

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

  Welch-Satterthwaite Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

Welch-Satterthwaite (Unequal Varian 19.5 -3.153 1.729 0.997

Pooled (Equal Variance) 20 -0.983 1.725 0.831

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD      205.1   5248

SE of Mean      145   1173

Mean     6205   9934

Median     6205  10005

Minimum     6060   1890

Maximum     6350  21000

Number of Valid Observations         2      20

Number of Distinct Observations         2      20

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Aluminum(mip1)

Sample 2 Data: Aluminum(al soil)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean
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Attachment H
MIP1 vs Soil Background of Arsenic

Conclusion with Alpha = 0.05

 Two variances appear to be equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

19 1 2.575 0.919

Variance of Sample 2         2.524

Test of Equality of Variances

Variance of Sample 1         0.98

Pooled SD 1.564

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Reject H0, Conclude Sample 1 > Sample 2

  Welch-Satterthwaite Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

Welch-Satterthwaite (Unequal Varian 1.6 2.787 2.920 0.070

Pooled (Equal Variance) 20 1.886 1.725 0.037

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD         0.99       1.589

SE of Mean         0.7       0.355

Mean         6.4       4.213

Median         6.4       3.835

Minimum         5.7       1.14

Maximum         7.1       7.39

Number of Valid Observations         2      20

Number of Distinct Observations         2      20

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Arsenic(mip1)

Sample 2 Data: Arsenic(al soil)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean
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Attachment H
MIP1 vs Soil Background of Barium

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Sample 1 <= Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       35

Standardized WMW U-Stat       0.343

Approximate P-Value       0.366

WMW U-Stat      23.5

Mean (U)      20

SD(U) - Adj ties       8.756

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat      26.5

SE of Mean          0.3       3.556

Median         36.7      34.6

SD          0.424      15.9

Maximum         37      79

Mean         36.7      38.38

Number of Distinct Observations          2      20

Minimum         36.4      17.7

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations          2      20

Sample 1 Data: Barium(mip1)

Sample 2 Data: Barium(all soil)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median
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Attachment H
MIP1 vs Soil Background of Beryllium

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Sample 1 <= Sample 2

    P-Value >= alpha (0.05)

Gehan z Test Value       1.609

Critical z (0.05)       1.645

P-Value      0.0538

Sample 1 vs Sample 2 Gehan Test

H0: Mean/Median of Sample 1 <= Mean/Median of background

Median of Detects          0.53       0.392

SD of Detects         0.0566       0.174

Maximum Detect          0.57       0.908

Mean of Detects          0.53       0.408

Percent Non-detects    0.00% 15.00%

Minimum Detect          0.49       0.148

Minimum Non-Detect        N/A          0.124

Maximum Non-Detect        N/A          0.315

Number of Non-Detects          0       3

Number of Detect Data          2      17

Sample 1 Sample 2

Number of Valid Data          2      20

Sample 1 Data: Beryllium(mip1)

Sample 2 Data: Beryllium(all soil)

Raw Statistics

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median
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Full Precision   OFF

Confidence Coefficient   95%
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Attachment H
MIP1 vs Soil Background of Calcium

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Sample 1 <= Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       35

Standardized WMW U-Stat       0.857

Approximate P-Value       0.196

WMW U-Stat      28

Mean (U)      20

SD(U) - Adj ties       8.756

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat      31

SE of Mean       102    216.3

Median       430    124.5

SD       144.2    967.5

Maximum       532   3860

Mean       430    549.1

Number of Distinct Observations          2      20

Minimum       328      23.3

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations          2      20

Sample 1 Data: Calcium(mip1)

Sample 2 Data: Calcium(all soil)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median
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Full Precision   OFF

Confidence Coefficient   95%

User Selected Options
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Attachment H
MIP1 vs Soil Background of Chromium

Conclusion with Alpha = 0.05

 Two variances appear to be equal

Numerator DF Denominator DF F-Test Value P-Value

19 1 303.987 0.090

Variance of Sample 2        13.68

Test of Equality of Variances

Variance of Sample 1        0.045

Pooled SD 3.605

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

  Welch-Satterthwaite Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

Welch-Satterthwaite (Unequal Varian 19.9 -0.908 1.725 0.813

Pooled (Equal Variance) 20 -0.286 1.725 0.611

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD         0.212       3.699

SE of Mean         0.15       0.827

Mean        10.05      10.81

Median        10.05      11.5

Minimum         9.9       3.58

Maximum        10.2      15.7

Number of Valid Observations         2      20

Number of Distinct Observations         2      19

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Chromium(mip1)

Sample 2 Data: Chromium(al soil)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean
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Attachment H
MIP1 vs Soil Background of Cobalt

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       35

Standardized WMW U-Stat       1.884

Approximate P-Value      0.0298

WMW U-Stat      37

Mean (U)      20

SD(U) - Adj ties       8.756

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat      40

SE of Mean          0.9       0.491

Median          7.6       3.33

SD          1.273       2.195

Maximum          8.5       7.52

Mean          7.6       3.493

Number of Distinct Observations          2      20

Minimum          6.7       0.372

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations          2      20

Sample 1 Data: Cobalt(mip1)

Sample 2 Data: Cobalt(all soil)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   MIP1 v Background Input.xls
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Confidence Coefficient   95%
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Attachment H
MIP1 vs Soil Background of Copper

Conclusion with Alpha = 0.05

 Two variances appear to be equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

19 1 32.907 0.273

Variance of Sample 2        23.69

Test of Equality of Variances

Variance of Sample 1         0.72

Pooled SD 4.748

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

  Welch-Satterthwaite Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

Welch-Satterthwaite (Unequal Varian 11.7 1.668 1.782 0.061

Pooled (Equal Variance) 20 0.589 1.725 0.281

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD         0.849       4.868

SE of Mean         0.6       1.088

Mean        12.1      10.03

Median        12.1       8.965

Minimum        11.5       2.6

Maximum        12.7      21.3

Number of Valid Observations         2      20

Number of Distinct Observations         2      20

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Copper(mip1)

Sample 2 Data: Copper(al soil)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean
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Attachment H
MIP1 vs Soil Background of Iron

Conclusion with Alpha = 0.05

 Two variances appear to be equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

19 1 18.403 0.364

Variance of Sample 2   40577958

Test of Equality of Variances

Variance of Sample 1   2205000

Pooled SD 6217.661

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

  Welch-Satterthwaite Test: Reject H0, Conclude Sample 1 > Sample 2

Welch-Satterthwaite (Unequal Varian 6.8 3.215 1.895 0.008

Pooled (Equal Variance) 20 1.234 1.725 0.116

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD     1485   6370

SE of Mean     1050   1424

Mean    19450  13760

Median    19450  15250

Minimum    18400   2980

Maximum    20500  21700

Number of Valid Observations         2      20

Number of Distinct Observations         2      19

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Iron(mip1)

Sample 2 Data: Iron(al soil)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean
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Attachment H
MIP1 vs Soil Background of Lead

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Sample 1 <= Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       35

Standardized WMW U-Stat     -1.885

Approximate P-Value       0.97

WMW U-Stat       4

Mean (U)      20

SD(U) - Adj ties       8.756

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat       7

SE of Mean          0.9       7.845

Median         11      19.75

SD          1.273      35.09

Maximum         11.9    165

Mean         11      30.16

Number of Distinct Observations          2      19

Minimum         10.1      10

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations          2      20

Sample 1 Data: Lead(mip1)

Sample 2 Data: Lead(all soil)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median
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Attachment H
MIP1 vs Soil Background of Magnesium

Conclusion with Alpha = 0.05

 Two variances appear to be equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

19 1 91.945 0.164

Variance of Sample 2   225265

Test of Equality of Variances

Variance of Sample 1     2450

Pooled SD 462.736

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

  Welch-Satterthwaite Test: Reject H0, Conclude Sample 1 > Sample 2

Welch-Satterthwaite (Unequal Varian 19.1 2.573 1.729 0.009

Pooled (Equal Variance) 20 0.838 1.725 0.206

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD        49.5    474.6

SE of Mean        35    106.1

Mean     1105    817.5

Median     1105    839

Minimum     1070    104

Maximum     1140   1580

Number of Valid Observations         2      20

Number of Distinct Observations         2      20

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Magnesium(mip1)

Sample 2 Data: Magnesium(al soil)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean
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Attachment H
MIP1 vs Soil Background of Manganese

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Sample 1 <= Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       35

Standardized WMW U-Stat       1.028

Approximate P-Value       0.152

WMW U-Stat      29.5

Mean (U)      20

SD(U) - Adj ties       8.756

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat      32.5

SE of Mean       106.5      34.61

Median       313.5    123

SD       150.6    154.8

Maximum       420    538

Mean       313.5    188.9

Number of Distinct Observations          2      20

Minimum       207      21.9

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations          2      20

Sample 1 Data: Manganese(mip1)

Sample 2 Data: Manganese(all soil)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median
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Attachment H
MIP1 vs Soil Background of Nickel

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       35

Standardized WMW U-Stat       1.828

Approximate P-Value      0.0338

WMW U-Stat      36.5

Mean (U)      20

SD(U) - Adj ties       8.756

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat      39.5

SE of Mean          0.15       0.699

Median         10.45       7.21

SD          0.212       3.124

Maximum         10.6      14

Mean         10.45       6.92

Number of Distinct Observations          2      20

Minimum         10.3       1.4

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations          2      20

Sample 1 Data: Nickel(mip1)

Sample 2 Data: Nickel(all soil)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median
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Attachment H
MIP1 vs Soil Background of Potassium

Conclusion with Alpha = 0.05

 Two variances are not equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

19 1 1821.690 0.037

Variance of Sample 2    58294

Test of Equality of Variances

Variance of Sample 1        32

Pooled SD 235.332

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

  Welch-Satterthwaite Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

Welch-Satterthwaite (Unequal Varian 19.2 -1.870 1.729 0.962

Pooled (Equal Variance) 20 -0.580 1.725 0.716

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD         5.657    241.4

SE of Mean         4      53.99

Mean      577    678.3

Median      577    720

Minimum      573    218

Maximum      581   1050

Number of Valid Observations         2      20

Number of Distinct Observations         2      20

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Potassium(mip1)

Sample 2 Data: Potassium(al soil)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean
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Attachment H
MIP1 vs Soil Background of Zinc

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Sample 1 <= Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       35

Standardized WMW U-Stat     -0.286

Approximate P-Value       0.612

WMW U-Stat      18

Mean (U)      20

SD(U) - Adj ties       8.756

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat      21

SE of Mean          1.15       2.752

Median         26.95      27.05

SD          1.626      12.31

Maximum         28.1      56.3

Mean         26.95      28.38

Number of Distinct Observations          2      20

Minimum         25.8       9.04

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations          2      20

Sample 1 Data: Zinc(mip1)

Sample 2 Data: Zinc(all soil)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median
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Attachment H
MIP2 vs Soil Background of Aluminum

Conclusion with Alpha = 0.05

 Two variances are not equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

19 4 200.222 0.000

Variance of Sample 2   27540487

Test of Equality of Variances

Variance of Sample 1   137550

Pooled SD 4772.291

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

  Welch-Satterthwaite Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

Welch-Satterthwaite (Unequal Varian 19.7 -2.982 1.725 0.996

Pooled (Equal Variance) 23 -1.481 1.714 0.924

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD      370.9   5248

SE of Mean      165.9   1173

Mean     6400   9934

Median     6400  10005

Minimum     5850   1890

Maximum     6840  21000

Number of Valid Observations         5      20

Number of Distinct Observations         5      20

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Aluminum(mip2)

Sample 2 Data: Aluminum(all soil)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean
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Attachment H
MIP2 vs Soil Background of Arsenic

Conclusion with Alpha = 0.05

 Two variances appear to be equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

19 4 7.423 0.065

Variance of Sample 2         2.524

Test of Equality of Variances

Variance of Sample 1         0.34

Pooled SD 1.464

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Reject H0, Conclude Sample 1 > Sample 2

  Welch-Satterthwaite Test: Reject H0, Conclude Sample 1 > Sample 2

Welch-Satterthwaite (Unequal Varian 18.9 3.376 1.729 0.002

Pooled (Equal Variance) 23 2.032 1.714 0.027

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD         0.583       1.589

SE of Mean         0.261       0.355

Mean         5.7       4.213

Median         5.5       3.835

Minimum         5.3       1.14

Maximum         6.7       7.39

Number of Valid Observations         5      20

Number of Distinct Observations         4      20

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Arsenic(mip2)

Sample 2 Data: Arsenic(all soil)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean
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Attachment H
MIP2 vs Soil Background of Barium

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Sample 1 <= Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       74

Standardized WMW U-Stat       1.291

Approximate P-Value      0.0983

WMW U-Stat      69.5

Mean (U)      50

SD(U) - Adj ties      14.72

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat      84.5

SE of Mean          1.753       3.556

Median         40.8      34.6

SD          3.921      15.9

Maximum         47.9      79

Mean         42.14      38.38

Number of Distinct Observations          5      20

Minimum         38.1      17.7

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations          5      20

Sample 1 Data: Barium(mip2)

Sample 2 Data: Barium(all soil)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median
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Attachment H
MIP2 vs Soil Background of Beryllium

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

    P-Value < alpha (0.05)

Gehan z Test Value       2.456

Critical z (0.05)       1.645

P-Value     0.00702

Sample 1 vs Sample 2 Gehan Test

H0: Mean/Median of Sample 1 <= Mean/Median of background

Median of Detects          0.52       0.392

SD of Detects         0.0524       0.174

Maximum Detect          0.59       0.908

Mean of Detects          0.52       0.408

Percent Non-detects    0.00% 15.00%

Minimum Detect          0.46       0.148

Minimum Non-Detect        N/A          0.124

Maximum Non-Detect        N/A          0.315

Number of Non-Detects          0       3

Number of Detect Data          5      17

Sample 1 Sample 2

Number of Valid Data          5      20

Sample 1 Data: Beryllium(mip2)

Sample 2 Data: Beryllium(all soil)

Raw Statistics

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median
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Attachment H
MIP2 vs Soil Background of Calcium

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Sample 1 <= Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       74

Standardized WMW U-Stat     -0.238

Approximate P-Value       0.594

WMW U-Stat      47

Mean (U)      50

SD(U) - Adj ties      14.72

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat      62

SE of Mean         62.98    216.3

Median       122    124.5

SD       140.8    967.5

Maximum       347   3860

Mean       179.4    549.1

Number of Distinct Observations          5      20

Minimum         27.9      23.3

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations          5      20

Sample 1 Data: Calcium(mip2)

Sample 2 Data: Calcium(all soil)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median
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Attachment H
MIP2 vs Soil Background of Chromium

Conclusion with Alpha = 0.05

 Two variances are not equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

19 4 12.725 0.024

Variance of Sample 2        13.68

Test of Equality of Variances

Variance of Sample 1         1.075

Pooled SD 3.389

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

  Welch-Satterthwaite Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

Welch-Satterthwaite (Unequal Varian 22.3 -0.331 1.717 0.628

Pooled (Equal Variance) 23 -0.185 1.714 0.573

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD         1.037       3.699

SE of Mean         0.464       0.827

Mean        10.5      10.81

Median        10.3      11.5

Minimum         9.2       3.58

Maximum        11.9      15.7

Number of Valid Observations         5      20

Number of Distinct Observations         5      19

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Chromium(mip2)

Sample 2 Data: Chromium(all soil)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean

From File   MIP2 v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/15/2016 4:32:55 PM



Attachment H
MIP2 vs Soil Background of Cobalt

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       74

Standardized WMW U-Stat       3.16

Approximate P-Value 7.8977E-4

WMW U-Stat      97

Mean (U)      50

SD(U) - Adj ties      14.72

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat    112

SE of Mean          0.845       0.491

Median          8.9       3.33

SD          1.889       2.195

Maximum         11.9       7.52

Mean          9       3.493

Number of Distinct Observations          4      20

Minimum          6.6       0.372

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations          5      20

Sample 1 Data: Cobalt(mip2)

Sample 2 Data: Cobalt(all soil)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   MIP2 v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/2/2016 7:40:17 PM



Attachment H
MIP2 vs Soil Background of Copper

Conclusion with Alpha = 0.05

 Two variances appear to be equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

19 4 7.814 0.059

Variance of Sample 2        23.69

Test of Equality of Variances

Variance of Sample 1         3.032

Pooled SD 4.483

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

  Welch-Satterthwaite Test: Reject H0, Conclude Sample 1 > Sample 2

Welch-Satterthwaite (Unequal Varian 19.3 1.937 1.729 0.034

Pooled (Equal Variance) 23 1.157 1.714 0.130

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD         1.741       4.868

SE of Mean         0.779       1.088

Mean        12.62      10.03

Median        12.6       8.965

Minimum        10.8       2.6

Maximum        15.3      21.3

Number of Valid Observations         5      20

Number of Distinct Observations         5      20

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Copper(mip2)

Sample 2 Data: Copper(all soil)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean

From File   MIP2 v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/15/2016 4:33:41 PM



Attachment H
MIP2 vs Soil Background of Iron

Conclusion with Alpha = 0.05

 Two variances are not equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

19 4 15.655 0.016

Variance of Sample 2   40577958

Test of Equality of Variances

Variance of Sample 1   2592000

Pooled SD 5828.525

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Reject H0, Conclude Sample 1 > Sample 2

  Welch-Satterthwaite Test: Reject H0, Conclude Sample 1 > Sample 2

Welch-Satterthwaite (Unequal Varian 22.9 3.734 1.714 0.001

Pooled (Equal Variance) 23 2.045 1.714 0.026

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD     1610   6370

SE of Mean      720   1424

Mean    19720  13760

Median    19300  15250

Minimum    17700   2980

Maximum    21600  21700

Number of Valid Observations         5      20

Number of Distinct Observations         5      19

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Iron(mip2)

Sample 2 Data: Iron(all soil)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean
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Confidence Coefficient   95%
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Attachment H
MIP2 vs Soil Background of Lead

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Sample 1 <= Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       74

Standardized WMW U-Stat     -2.684

Approximate P-Value       0.996

WMW U-Stat      11

Mean (U)      50

SD(U) - Adj ties      14.72

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat      26

SE of Mean          0.39       7.845

Median         11.1      19.75

SD          0.872      35.09

Maximum         12.3    165

Mean         11.2      30.16

Number of Distinct Observations          5      19

Minimum         10.1      10

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations          5      20

Sample 1 Data: Lead(mip2)

Sample 2 Data: Lead(all soil)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   MIP2 v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options
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Attachment H
MIP2 vs Soil Background of Magnesium

Conclusion with Alpha = 0.05

 Two variances are not equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

19 4 11.133 0.031

Variance of Sample 2   225265

Test of Equality of Variances

Variance of Sample 1    20235

Pooled SD 435.440

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

  Welch-Satterthwaite Test: Reject H0, Conclude Sample 1 > Sample 2

Welch-Satterthwaite (Unequal Varian 21.8 1.750 1.717 0.047

Pooled (Equal Variance) 23 0.995 1.714 0.165

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD      142.2    474.6

SE of Mean        63.62    106.1

Mean     1034    817.5

Median      943    839

Minimum      930    104

Maximum     1250   1580

Number of Valid Observations         5      20

Number of Distinct Observations         5      20

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Magnesium(mip2)

Sample 2 Data: Magnesium(all soil)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean
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Attachment H
MIP2 vs Soil Background of Manganese

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       74

Standardized WMW U-Stat       2.751

Approximate P-Value     0.00297

WMW U-Stat      91

Mean (U)      50

SD(U) - Adj ties      14.72

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat    106

SE of Mean         84.79      34.61

Median       595    123

SD       189.6    154.8

Maximum       657    538

Mean       523.4    188.9

Number of Distinct Observations          5      20

Minimum       196      21.9

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations          5      20

Sample 1 Data: Manganese(mip2)

Sample 2 Data: Manganese(all soil)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   MIP2 v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/2/2016 7:44:02 PM



Attachment H
MIP2 vs Soil Background of Nickel

Conclusion with Alpha = 0.05

 Two variances are not equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

19 4 12.982 0.023

Variance of Sample 2         9.762

Test of Equality of Variances

Variance of Sample 1         0.752

Pooled SD 2.863

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Reject H0, Conclude Sample 1 > Sample 2

  Welch-Satterthwaite Test: Reject H0, Conclude Sample 1 > Sample 2

Welch-Satterthwaite (Unequal Varian 22.4 5.381 1.717 0.000

Pooled (Equal Variance) 23 3.004 1.714 0.003

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD         0.867       3.124

SE of Mean         0.388       0.699

Mean        11.22       6.92

Median        11.1       7.21

Minimum        10.3       1.4

Maximum        12.3      14

Number of Valid Observations         5      20

Number of Distinct Observations         5      20

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Nickel(mip2)

Sample 2 Data: Nickel(all soil)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean
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Attachment H
MIP2 vs Soil Background of Potassium

Conclusion with Alpha = 0.05

 Two variances are not equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

19 4 9.532 0.041

Variance of Sample 2    58294

Test of Equality of Variances

Variance of Sample 1     6116

Pooled SD 221.855

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

  Welch-Satterthwaite Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

Welch-Satterthwaite (Unequal Varian 20.9 -1.045 1.721 0.846

Pooled (Equal Variance) 23 -0.606 1.714 0.725

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD        78.2    241.4

SE of Mean        34.97      53.99

Mean      611    678.3

Median      582    720

Minimum      527    218

Maximum      717   1050

Number of Valid Observations         5      20

Number of Distinct Observations         5      20

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Potassium(mip2)

Sample 2 Data: Potassium(all soil)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean
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Attachment H
MIP2 vs Soil Background of Sodium

Conclusion with Alpha = 0.05

    Reject H0, Conclude Sample 1 > Sample 2

    P-Value < alpha (0.05)

Gehan z Test Value       2.231

Critical z (0.05)       1.645

P-Value      0.0129

Sample 1 vs Sample 2 Gehan Test

H0: Mean/Median of Sample 1 <= Mean/Median of background

Median of Detects       111      35.3

SD of Detects         29.73      15.1

Maximum Detect       127      75.4

Mean of Detects       102.5      37.69

Percent Non-detects    40.00% 45.00%

Minimum Detect         69.4      22.3

Minimum Non-Detect         63.2      20.7

Maximum Non-Detect         64.5      31

Number of Non-Detects          2       9

Number of Detect Data          3      11

Sample 1 Sample 2

Number of Valid Data          5      20

Sample 1 Data: Sodium(mip2)

Sample 2 Data: Sodium(all soil)

Raw Statistics

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median
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Gehan Sample 1 vs Sample 2 Comparison Hypothesis Test for Data Sets with Non-Detects



Attachment H
MIP2 vs Soil Background of Vanadium

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Sample 1 <= Sample 2

Wilcoxon-Mann-Whitney Sample 1 vs Sample 2 Comparison Test for Uncensor Full Data Sets without NDs

WMW U-Stat Critical Value (0.05)       74

Standardized WMW U-Stat     -2.344

Approximate P-Value       0.99

WMW U-Stat      16

Mean (U)      50

SD(U) - Adj ties      14.72

Wilcoxon-Mann-Whitney (WMW) Test

H0: Mean/Median of Sample 1 <= Mean/Median of Sample 2

Sample 1 Rank Sum W-Stat      31

SE of Mean          0.591       1.304

Median         10.5      16.5

SD          1.322       5.83

Maximum         12.8      29.1

Mean         11.22      16.95

Number of Distinct Observations          5      20

Minimum         10       7.32

Raw Statistics

Sample 1 Sample 2

Number of Valid Observations          5      20

Sample 1 Data: Vanadium(mip2)

Sample 2 Data: Vanadium(all soil)

Substantial Difference   0.000

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   MIP2 v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%

User Selected Options

Date/Time of Computation   6/2/2016 7:48:50 PM



Attachment H
MIP2 vs Soil Background of Zinc

Conclusion with Alpha = 0.05

 Two variances are not equal

t-Test Sample 1 vs Sample 2 Comparison for Uncensored Full Data Sets without NDs

Numerator DF Denominator DF F-Test Value P-Value

19 4 20.305 0.010

Variance of Sample 2      151.4

Test of Equality of Variances

Variance of Sample 1         7.457

Pooled SD 11.242

Conclusion with Alpha = 0.050

  Student t (Pooled) Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

  Welch-Satterthwaite Test: Do Not Reject H0, Conclude Sample 1 <= Sample 2

Welch-Satterthwaite (Unequal Varian 23.0 0.132 1.714 0.448

Pooled (Equal Variance) 23 0.071 1.714 0.472

Method DF Value t (0.05) P-Value

Sample 1 vs Sample 2 Two-Sample t-Test

H0: Mean of Sample 1 - Mean of Sample 2 <= 0

t-Test Critical

SD         2.731      12.31

SE of Mean         1.221       2.752

Mean        28.78      28.38

Median        28.8      27.05

Minimum        25.8       9.04

Maximum        32.7      56.3

Number of Valid Observations         5      20

Number of Distinct Observations         5      20

Raw Statistics

Sample 1 Sample 2

Sample 1 Data: Zinc(mip2)

Sample 2 Data: Zinc(all soil)

Substantial Difference (S)   0.000

Selected Null Hypothesis   Sample 1 Mean <= Sample 2 Mean (Form 1)

Alternative Hypothesis   Sample 1 Mean > the Sample 2 Mean
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User Selected Options

Date/Time of Computation   6/15/2016 4:40:02 PM



Attachment H
MIP2 vs Soil Background of Cyanide

Conclusion with Alpha = 0.05

    Do Not Reject H0, Conclude Sample 1 <= Sample 2

    P-Value >= alpha (0.05)

Gehan z Test Value       0.655

Critical z (0.05)       1.645

P-Value       0.256

Sample 1 vs Sample 2 Gehan Test

H0: Mean/Median of Sample 1 <= Mean/Median of background

Median of Detects          0.245       0.275

SD of Detects         0.0636     0.00707

Maximum Detect          0.29       0.28

Mean of Detects          0.245       0.275

Percent Non-detects    60.00% 90.00%

Minimum Detect          0.2       0.27

Minimum Non-Detect          0.12       0.21

Maximum Non-Detect          0.13       0.52

Number of Non-Detects          3      18

Number of Detect Data          2       2

Sample 1 Sample 2

Number of Valid Data          5      20

Sample 1 Data: Cyanide(mip2)

Sample 2 Data: Cyanide(all soil)

Raw Statistics

Selected Null Hypothesis   Sample 1 Mean/Median <= Sample 2 Mean/Median (Form 1)

Alternative Hypothesis   Sample 1 Mean/Median > Sample 2 Mean/Median

From File   MIP2 v Background Input.xls

Full Precision   OFF

Confidence Coefficient   95%
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Gehan Sample 1 vs Sample 2 Comparison Hypothesis Test for Data Sets with Non-Detects



FWEC/Church Road TCE Site
Final Baseline Human Health Risk Assessment Report

Mountain Top, Luzerne County, Pennsylvania

ATTACHMENT I

OUTLIER TESTS PERFORMED TO DETERMINE WHETHER THE 110 UG/L
DETECTION OF TCE IS AN OUTLIER



RMW-09S-1 RMW-09S-2

x1 0.09 61

x2 0.26 81

x3 0.27 83

x4 0.47 84

x5 110 86

x5-x1 109.91 25

Q1-2 0.00154672 0.8

Q2-3 9.09835E-05 0.08

Q3-4 0.001819671 0.04

Q4-5 0.996542626 0.08

Critical Q-value for n=5 and CL=99%

0.821

Grubbs' Test (online at "graphpad.com/quickcalcs/grubbs2")

Z

0.09 0.4509

0.26 0.4475

0.27 0.4473

0.47 0.4432

110 1.7888 Significant outlier at P<.01

Attachment I. Outlier Tests Performed to Determine

Whether the 110 ug/L Detection of TCE Is An Outlier

Q-Test
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